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no other valve equals the Puritan 
leakproof anesthetic-gas 
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PURITY-PROTECTION 
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This Puritan flush type valve is 
especially designed to dispense 
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It is completely leakproof 
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turn of the hand wheel. Users 
of Puritan Maid anesthetic gases 
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CABINET MODEL 460 SERIES 


The Model 460 Series is mounted in a beautiful four drawer Stainless 
Steel Cabinet, with large ball bearing casters. Embodying INDIVID- 
UALLY CALIBRATED FLOWMETERS, as well as Tank Pres- 
sure Gauges, Reducing Regulators, Yoke Shut-Offs, Lung Pressure 
Gauge, Built-in Aspirator, as well as an efficient CO, Absorber and 
Ether Vaporizer. 


Price of Three Gas Unit as shown $735.00 FOB Chicago, III. 


COMPLETE STOCK OF ENDOTRACHEAL ACCESSORIES 
PORTEX TUBES INFLATABLE CUFFS 
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better patient cooperation 


with “Trilene’ inhalation analgesia 


ss Under proper medical supervision, “Trilene’’ may be self administered by the patient, adult 
er child, with relatively wide margin of safety./? IN OBSTETRICS, relief of pain has been 
found highly satisfactory when ‘’Trilene’ was employed with a suitable inhaler either alone | 
during labor, or in association with pudendal block or low spinal anesthesia for delivery. 
IN MINOR SURGERY, “Trilene” analgesia has also been successfully employed for relief of = __ 
_ pain during the treatment and management of burns, suturing of lacerations, removal of = 
painful dressings, cystoscopies, biopsies, and orthopedic manipulations.' 


With “Trilene,” self administered with a suitable inhaler, induction of analgesia is usually 
smooth and rapid with minimum or no loss of consciousness. If unconsciousness occurs, 
: inhalation is automatically interrupted. Nausea and vomiting seldom occur. “Trilene” is 
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1. Brown, S., and Fehiman, B, F.: Missouri Med. 50:609 (Aug, ) 1953, 


----—-Q. Stephen, C. R., Nowill, W. K., and Martin, R.: Anesthesiology 13:646 ( Nov.) 1952. 
8. Flowers, C. E., Jr.: Am. Obst. & Gynec. 65:1027 (May) 1958, - 


@ New York, N.Y, Montreal, Canada 


_AYERST LABORATORIES 


7, 
ES, 
w 
My 
SEY 
4 | 
; 
| 
Ws 
| 
Z 
BOE 
4 
ttt 
% 


NOW YOU CAN HAVE EITHER ONE... 
Fractional Rebreathing or Flowmeter Technique! 


McKesson L-n is designed with flowmeters p/us the famous Nargraf 
Head—all on one Gas Machine. 


Hence, you can use either nitrous oxide-oxygen mixtures or 
such gases as ether—whatever you choose for the case at hand. 


is Also, this combination provides the intermittent automatic flow 
which is the most economical method yet devised for fractional rebreath- 


ing techniques. 


It’s the ultimate in modern convenience and economy. 


For complete 


information, 
write today for 


L-n Brochure. 
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IMPROVED FOUR WAYS 
NCG permanent tent canopies combine long 
weor with convenient use Metal suspenson 
grommets prevent tearing. Edges ore bound 
with green cloth bias tope Front, bock ond 
side zipper openings. Built-in thermometer 


BETTER, BUT COSTS LESS 
NCG's new 6400" oxygen regulator rep- 
resents an important odvonce in regulotor 
design. W delivers the unvarying rate of 
flow choracteristic of the finest 2-stage reg: 
vlotors, yet is comparable in cost to single- 
stage types. 


EMERGENCY OXYGEN UNIT 
One of these easily portable units in the 
Emergency Room and on each floor pro- 
vides valuable protection against emer- 
orncies. Unit consists of truck for small 
(Type €) cylinder, regulator, mask and 

Modeiately priced. 


PREFERRED FOR CHILDREN 
NCG's Plymouth Tent is widely preferred 
for children and infants becouse of its 


therapeutic merit plus its ease of opero- 


tion, flexibility of use ond low cost Com- 


pact, lightweight, ideal for cubicles. (fec- 
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“COLD STEAM’ OXYGEN 
The NCG Microfier * is the only continuously 
operating nebulizer thot delivers oxygen 
super-soturated with moisture particles of 
microscopic size Hos o remarkable record 
of successes in respiratory diseases, post 


operative therapy, etc. 
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HANDY RESUSCITATOR 
For the administration of artificial respira- 
tion to infants, children and adults. Auto- 
matically adjusts depth of respiration to 
individual lung capacity. Applicable by 
mask, catheter or tube. Simplified, com- 
pact and effective. 


Because of the key role inhalation therapy 
increasingly plays in hospital procedures, 
men responsible for the selection of in- 
halation therapy cquipment weigh care- 
fully the considerations that govern its 
design and manutacture 

NCG Medical Division works in close 
cooperation with eminent medical author- 
ities in the design of its inhalation therapy 
equipment This equipment has resulted 
m new effectiseness of attack on respira- 
tory diseases of various types Hospital 
and climie directors not only have reported 
such successes but have vowed sincere ap- 
proval of NCG equipment These facts 
can be laid before you tn greater detail by 
your NCG representative 


NEW OPEN-TOP OXYGEN TENT 
Combines with NCG “Microfier’ (described 
ot left) to provide high concentrations of 
supersaturated oxygen. Open top foacili- 
totes nursing care Inexpensive Mov be 
used with or without antibiotic and deter- 


gent solutions 
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SURITAL’ 


for “...smooth, rapid induction...’ 


Quiet state of sleep...’ 
“...emergence...quiet, pleasant...’ | 


SURITAL sodium 


ultrashort-acting intravenous anesthetic 


SURITAL sodium (thiamylal sodium, Parke-Davis) is noted for producing smooth | 


anesthesia with little excitement during induction or recovery. Laryngospasm is infrequent 
and there is relative freedom from bronchospasm and respiratory or circulatory depression. 


Detailed information on SURITAL sodium is available on request. 
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RED DIAMOND 


MEDICAL GASES 


ANESTHETIC : 
RESUSCITATING 
THERAPEUTI 
cyclopropane » 
@ nitrous oxide ~ 
ethylene gas 
oxygen | 
@ helium 


@ helium and oxygen mixtures 
@ carbon dioxide and oxygen mixtures 
@ carbon dioxide 


A Complete Line of Oxygen Therapy and 
Endotracheal Equipment and Accessories 


Write for New Catalog 


LIQUID CARBONIC CORPORATION 


Medical Gas Division 
3100 South Kedzie Avenue Chicago 23, IIhlinois 


Sranches and Dealers in Principal Cities. 


West of the Rockies: STUART OXYGEN COMPANY, Los Angeles 


7 
j 
ms | | 
i 
| 
| proved in the profession 
“ey Wy Z 
4 y 
guvcen 
Uy, 
CZ 
Ay 
My 
ify 
ty 
thi 
by 
f 
LW 
4 


There is no 


substitute for me 


SODASORB, WILSON Reg. U. S. Pat, Off, 


proven performance 


A generation ago 
she called it 


WILSON SODA LIME 


Today she calls it 


SODASORB 


now more effective 
than ever! 


SODASORB, genuine “Wilson” Soda Lime, 
is the standard COz absorption material 
used by leading hospitals for over 30 
years. SODASORB’S overwhelming 
acceptance by the profession is based on 
daily performance, increasingly. 
improved over the years. 


For instance, the original “Wilson” 


Soda Lime as developed by Dr. Robert 
E. Wilson and manufactured by Dewey 
and Almy had a laboratory “break point” 
of 100 minutes. Today a sample from 
each lot must meet a break point of not 
less than 200 minutes before the lot is 
approved for packaging and shipment. | 


Specify SODASORB, genuine “Wilson” 
Soda Lime, when you order from your 
hospital supply house. 
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The valve illustrated is for oxygen therapy. 
Flush type valves for smaller cylinders are 
also available. 


_7 VALVES 


USE THE BEST 


S.S.WHITE 
Easy Operating 
Gas ylinder 


Embodying the most advanced and 
up-to-date features of modern 
valve engineering, S.S.White Easy 
Operating valves are designed to 
meet the exacting standards of gas 
anesthesiology and therapy. They 
fulfill every requirement of safety, 
convenience and dependability. 


Ask your gas supplier to equip 
your cylinders with these outstand- 
ing medical valves. They’re tested 
and approved for anesthetic, 
therapeutic and resuscitating gas 


service. 


Write for Bulletin No. 5012 


which has full details on , 
S.S.White Easy Operat- 
ing Valves. 
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RETAINER STRAPS 
AND TUBING 


TABLE PAD 


built-in lifetime 
CONDUCTIVE 
RUBBER PARTS 


Insure adequate protection against dangerous static charges 
building up in the anesthesia area. 

To provide complete conductivity, OHIO offers a full line of con- 
ductive rubber replacement parts for Heidbrink gas machines, 
plus stool pads and operating table pads made of rubber, con- 
ductive through and through. 


Write Department CR -11 for descriptive bulletin No. 283. 
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The Role of the Anesthetist in the 
Control of Hemorrhage During 
Surgery 


Exum Walker, M.D. * 
Atlanta, Georgia 


I must confess that I feel some 
reticence in presenting this paper 
for, as you know, I am not an 
anesthesiologist, but rather a 
neurological. surgeon. I fear my 
remarks may reach you as all-too- 
familiar material and that I may be 
embarrassed by your scientific scru- 
tiny. However, I am encouraged to 
put aside these qualms and ask you 
to accept me, if you will, not as one 
learned in anesthesiology, but as a 
surgeon who has had to consider 
some of the more practical aspects 
of anesthesia in carrying out cer- 
tain difficult procedures. 

Before going on, let me pause here 
to pay tribute to those of you in the 
field of anesthesiology whose ef- 
forts have so greatly implemented 
and facilitated the surgeon’s task. 
Gone are the days when the anes- 
thetist had as his essential function 
merely to render patients insensitive 
to pain. It is a great step forward 


in the field of surgery now to see ° 


the anesthetist assuming the addi- 
tional responsibility of exercising 


Presented at the meeting of the Southeastern 
Assembly of Nurse Anesthetists, April 7, 1954, 
Atlanta, Georgia. 

*133 Doctors Building, Atlanta, Georgia. 


control of the circulation through- 
out the surgical procedure and the 
period of recovery. 

Let me continue my diversion for 
a moment to comment upon the 
cooperation between anesthetists 
and surgeons which has become 
so commonplace. Happily, we 
have almost forgotten the time 
when temperamental self-concern 
often threatened to supersede the 
patient’s interest. Let us resolve 
to maintain our teamwork so that 
we may continue to anesthetize 
and carry out technical surgical 
procedures more easily and with 
greater safety. 

In the field of surgical technic, 
there is probably no more important 
single problem than the control of 
hemorrhage. Indeed, only with the 
introduction of hemorrhage control 
did surgical procedures become 
practical at all. In general, there 
has been a preoccupation with local 
measures for controlling excessive 
bleeding. These have included the 
tourniquet, the ligature, technical 
speed, and more recent refinements 
such as the use of suction, electro- 
coagulation, and gelatin foam. For 
the routine operative case, these 
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technics appear to be adequate. 
Certain operations, however, such 
as those for aneurysms, highly vas- 
cular tumors, and vascular malfor- 
mations have presented a need for 
some additional measures to control 
hemorrhage, and, as a means of 
performing such operations with a 
higher degree of safety, certain 
methods have been developed which 
have come to be known as “hypo- 
tensive technics.” 

These technics have as their basic 
principle the fact that the rate of 
hemorrhage from an open vessel 1s 
proportional to the intravascular 
pressure. Therefore, bleeding can 
be diminished or curtailed simply 
by lowering the intravascular pres- 
sure. The objective, obviously, is to 
lower the intravascular pressure 
sufficiently to diminish bleeding 
effectively, but not enough to im- 
pair vital circulation. This can be 
accomplished in a number of 
ways, all of which require that 
the anesthetist work closely with 
the surgeon and share the respon- 
sibility for careful planning and 
skillful execution. 

It has been learned that patients 
can be carried for a limited time 
with the blood pressure remarkably 
lowered, provided there is peri- 
pheral vasodilatation, adequate oxy- 
genation, and a_ sustained blood 


volume. This provides a bloodless, | 


or near bloodless, surgical field 
which may allow the accomplish- 
ment of a surgical task that other- 
wise might be hazardous or impos- 
sible. Profound or prolonged 
hypotension should be used only 
when the procedure is urgently nec- 
essary, and then, only after carefully 


balancing the risks against the gains. 
In addition, both the surgeon and: 


the anesthetist must be fully in- 
formed regarding the technic and 
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must exercise sound judgment in 
its use, for there may be consider- 
able risk to both function and life 
if the circulation falls short of the 
minimal basal level. In short, when 
used with caution, controlled hypo- 
tension provides a means of greatly 
diminishing blood loss, cutting down 
on operating time, and, on occasion, 
enabling the surgeon to remove a 
vascular tumor or to control serious 
hemorrhage which otherwise might 
be very difficult, if not impossible. 

There is also a place for a more 
conservative lowering of blood pres- 
sure to minimize blood loss in a 
patient who bleeds or oozes exces- 
sively. It is surprising how effec- 
tively excessive bleeding stops when 
the pressure is lowered to 100-110 
systolic in a normotensive subject 
or when the pressure of a hyper- 
tensive individual is lowered 30-40 
mm. Some British and Swedish 
surgeons have used hypotensive 
technics routinely in all types of 
operations and claim that, not only 
is surgery greatly facilitated, but 
also the need for transfusion is 
almost negated. While such ex- 
tensive use may be questioned, 
these experiences serve to estab- 
lish the procedure as a relatively 
safe one when carefully carried 
out. I would point out here that 
there have heen fatalities report- 
ed, too, a fact which should keep 
us reminded of the danger 
involved. 

Agreeing, then, that there is a 
definite place for controlled hypo- 
tension, we have the responsibility 
of becoming familiar with it; in 
short, of learning when and how to 
use it. 

It is not my intention to delve 
into specific details regarding the 
use of controlled hypotension, but 
rather to bring to your attention 
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some of the general aspects of the 
subject and then refer you to others 
who are better able than | to inform 
you. 

A brief review of certain aspects 
of the physiology of vascular pres- 
sure will remind us that the arterial 
blood pressure is dependent princt- 
pally upon the cardiac output, the 
blood volume, the peripheral resist- 
ance, the blood viscosity, and the 
elasticity of the arterial walls. A 
change in any of these, too great to 
be controlled by natural compensa- 
tory measures, will affect the level 
of the blood pressure. For our 
present purpose, let us review the 
chain of events which occurs when 
hypotension is the result of reduc- 
tion in the blood volume, and then 
the strikingly different pattern when 
hypotension is the result of a de- 
crease in the peripheral resistance. 
When blood volume is diminished, 
as in hemorrhage, a fall in the blood 
pressure is delayed for a time by 
compensatory peripheral vasocon- 
striction which tends to maintain 
the blood pressure at its previous 
level. Although this mechanism 
probably diminishes the adequacy 
of the capillary circulation, the tem- 
porarily sustained blood pressure is 
apt to conceal the failing state of 
circulation. At this point, intra- 
vascular fluids are introduced into 
the blood stream, another compensa- 
tory measure which partially replen- 
ishes the diminished blood volume 
and further obscures the precarious 
state of circulation. If hemorrhage 
continues to occur, however, com- 
pensatory measures fail, and there 
occur arteriolar and capillary dila- 
‘tation with stasis and a fall in the 
venous pressure which impairs the 
venous return and diminishes the 
cardiac output. Finally, the cap- 
illary walls lose their integrity, 


13 


and there is further reduction of 
blood volume by the passage of 
vascular fluids into the intra- 
vascular tissues. This is the chain 
of events which follows excessive 
reduction of blood volume and 
which may be referred to as “olige- 
mic shock.” All of us are familiar 
with this state and we have learned 
the gravity of the warning drop 
in the blood pressure and the seri- 
ous consequences which follow if 
this chain of events 1s not promptly 
reversed. 

A significantly different state ex- 
ists, on the other hand, when the 
blood pressure is lowered by peri- 
pheral vasodilatation. In this state, 
the capillary circulation is much 
more effectively maintained, venous 
return should remain at a satisfac- 
tory level, and cardiac output is 
not seriously impaired. Provided 
there is adequate oxygenation and 
a sustained blood volume, the pa- 
tient can withstand surprisingly low 
blood pressure, induced in this man- 
ner, without any apparent ill effect. 
\We must point out, however, that 
if this vasoplegic hypotension is 
allowed to exist beyond the stage 
of fulfillment of basal nutritional 
needs of the tissues, then, once 
more, progressive failure in circu- 
lation will follow which will end in 
a fatality, if not reversed in time. 


We must conclude, then, that the 
important difference in these two 
states of hypotension seems to be 
the adequacy or inadequacy of capil- 
lary circulation. In vasoplegic hy- 
potension this adequacy can be 
maintained at a lower level of blood 
pressure than in oligemic hypoten- 
sion. 


In order to utilize the obvious ad- 
vantages of lowered blood pressure 
during surgery with as little hazard 


| 

a 

1 

: 

t 


4 


14 


to the circulation as possible, three 
major methods have been devised 
and used clinically. 


lirst, there is the technic of blood 
withdrawal and replacement. Brief- 
ly, this procedure consists essentially 
of the withdrawal of blood from an 
artery until the desired level of 
hypotension is reached; the mainte- 
nance of this required level by 
periodic re-infusions and withdraw- 
als; and the ultimate restoration to 
normal pressure by replacement. 
This technic, although used success- 
fully, possesses certain inherent dis- 
advantages. It requires moderately 
elaborate technical preparation. 
Also, execution must approach per- 
fection, because even a minor 
technical failure which is_ not 
promptly corrected may result in 
disaster. In addition, we must 
remember that, as in simple blood 
loss, peripheral vasoconstriction 
will exist and, therefore, the blood 
pressure cannot be lowered with 
safety to the same extent as is 
possible when vasodilatation ex- 
ists. With this technic, the blood 
pressure should not be allowed to 
fall below 80 mm. Heg., but it may 
be maintained at this level for 
several hours with a fair degree 
of safety. Because of its disad- 
vantages, this method of con- 
trolling blood pressure is losing fa- 
vor and is being replaced largely by 
safer, more easily executed methods. 


Second, there is the technic of 
total spinal anesthesia. In this tech- 
nic, the blood pressure is lowered 
as a result of peripheral vasodila- 
tation which occurs as the sympa- 
thetic vasomotor fibres are blocked 
by spinal anesthesia. The vasomotor 
outflow leaves the spinal cord by 
way of all of the thoracic and the 
first two lumbar anterior roots. 
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Therefore, the higher the anesthetic 
level is carried, the more extensive 
will be the sympathetic paralysis and 
the resulting fall in blood pressure. 
Blocking above the first thoracic 
segment affords no further advan- 
tage and is undesirable because 
respiratory paralysis may occur. 
Preparation must be made to assist 


or to maintain ventilation artifically 


in case such a situation does de- 
velop. In addition, when vasomotor 
control is paralyzed, there exists a 
state of postural hypotension. The 
reflexes which ordinarily initiate 
compensatory vasomotor control on 
changes in posture are abolished. 
Then, on elevation of the head, the 
arterial pressure falls markedly and 
the venous blood is drained away 
from the head by gravitation. In 
the dependent regions the blood 
tends to become pooled. Because 
of these profound changes, care 
must be exercised neither to elevate 
nor to lower the head excessively, 
lest the cerebral circulation become 
inadequate. It is, of course, impera- 
tive that the blood volume be sus- 
tained and a high oxygen concen- 
tration maintained. Using this 
method, a reduction of blood pres- 
sure to 50-60 mm. Hg. may be 
tolerated for several hours, since 
the co-existing vasodilatation 
helps to sustain the capillary circu- 
lation. Bloodless operative fields 
can be attained, but this procedure 
also requires careful preparation 
and execution and is not entirely 
controllable or safe. Therefore, it, 
too, is largely being discarded. 

Third, there is the more favored 
technic of lowering the blood pres- 
sure by the intravenous injection of 
sympathetic ganglionic blocking 
agents. This technic has become 
very attractive because of the sim- 
plicity of administration and_ the 
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relative ease of control. My asso- 
ciates and | have used Bistrium 
(hexamethonium bromide) for this 
purpose in selected cases for several 
years and have had no evident com- 
plications.. In general, blood loss has 
been .considerably reduced and op- 
erative procedures significantly fa- 
cilitated and shortened. There are, 
however, some problems associated 
with its use. 

Careful attention must be given 
to the dosage, as it varies widely, 
and the effect is, to some extent, 
unpredictable. The young patients, 
and those requiring excessive drugs 
for anesthesia, are more apt to re- 
quire larger doses. From 12.5. to 
25 mgs. may be tried initially and 
additional amounts given fraction- 
ally depending upon the response. 
There appears to be a tendency to 
develop a tolerance, so an effective 
initial dose is desirable. Once sym- 
pathetic ganglionic block has been 
achieved, any additional dosage will 
not lower the blood pressure further. 


Since postural hypotension, which 
is entirely similar to that following 
total spinal anesthesia, is produced 
with the use of Bistrium, additional 
control is possible by varying the 
elevation of the head. That is, ele- 
vation of the head will further re- 
duce the blood pressure, whereas 
lowering the head will, to some ex- 
tent, raise the pressure. In_ this 
connection, however, one must keep 
in mind the great reduction in cere- 
bral blood flow which will accom- 
pany the elevation of the head, and 
such elevation should not exceed 
15 to 30 degrees if the blood pres- 
sure is excessively low. There is no 
accurate way of being sure of ade- 
quate cerebral circulation, though 
it can be fairly well estimated by 
the color of the face and sealp and 
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by the capillary refilling time. When 
the brain is exposed, an experienced 
surgeon can judge the adequacy of 
the circulation by its appearance. 


There seems to be little advantage 
in dropping the blood pressure be- 
low 60 mm. Hg, and 80 mm. is suf- 
ficient for most procedures. This 
range of pressure can be maintained 
for several hours with a fair degree 
of safety, provided all other factors 
are controlled. Should the blood 
pressure drop too low, it can usually 
be restored by lowering the head, 
or, if this fails, by infusing a vaso- 
constrictor drug such as Levophed 
(Norepinephrine). 


Another phase of this technic 
which must be emphasized is the 
maintenance of adequate blood vol- 
ume, for if this is allowed to dimin- 
ish, serious shock may ensue. Any 
blood loss must be kept minimal and 
rapidly replaced. Bistrium must 
never be given if the blood pressure 
has already fallen as a result of 
blood loss. 


Oxygenation is extremely impor-.- 
tant and must be kept maximal at 
all times. 


Pulmonary ventilation must be 
kept adequate, also, and either as- 
sisted or controlled as indicated. 
(yanosis must be avoided and the 
capillary refilling time must not be 
delayed too long. 


After the need for hypotension 
has ended, it is necessary to restore 
the blood pressure to a normal level 
before the wound is closed, and any 
bleeding which results from the rise 
in pressure must be meticulously 
controlled to avoid post-operative 
hemorrhage. It is important, also, 
to continue oxygenation and blood 
pressure control throughout the en- 
tire recovery period. 


| 
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As we consider the use of these 
various hypotensive technics, let us 
be ever mindful of the need for 
careful judgment in their employ- 
ment. That danger is inherent in 
the very nature of the disturbed 
physiology is attested to by the 
recorded experiences of the pioneers 
in this field. The routine use of 
hypotensive technics for the casual 
convenience of the surgeon must 
be condemned. Selection of cases 
for hypotension should be the result 
of sound judgment, with preference 
given always to the overall plan 
offering the least calculated risk to 
the patient. Arteriosclerotic, hyper- 
tensive, and other poor risk patients 
must be handled very cautiously 
and in these cases especially, ex- 
perienced judgment must be exer- 
cised. In general, they are not the 
patients who would be selected for 
marked lowering of the blood pres- 
sure because of the narrower mar- 
gin of safety. 

let us say, then, that despite the 
hazards which are involved, con- 
trolled hypotension is basically 
sound and will remain as an aid to 
surgery, though the technic will un- 
doubtedly be improved. 

It would be unwise to leave this 
subject without mentioning some 
other relatively simple, but very 
practical, means of controlling vas- 
cular pressures. 

One of the more obvious, and 
yet more effective, methods is that 
of simply. elevating the operative 
region above the level of the heart. 
| am sure that many of you rou- 
tinely avail yourselves of this pos- 
tural advantage. 

Arterial pressure is reduced by 
this method in varying degrees, de- 
pendent upon the condition of the 
subject. We know that its fall is 
minimal in an unanesthetized patient 
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due to the compensatory reflexes 
functioning to maintain a near-con- 
stant blood flow. On the other hand, 
in general anesthesia, these reflexes 
are less efficient so that, to some 
degree, there exists a postural hypo- 
tension. Therefore, it is well to 
remember that, with postural eleva- 
tion, arterial pressure falls slightly 
in the normal unanesthetized sub- 
ject, moderately during general an- 
esthesia, and there will be a pro- 
found drop if the sympathetic 
control has been blocked. 

Venous pressures present a some- 
what different picture. Since veins 
are essentially free of neural con- 
trol, venous pressure is considerably 
influenced by gravity, and we find 
that elevation causes a profound 
drop regardjess of other factors. 
From a practical standpoimt, eleva- 
tion is a most effective means of 
controlling bleeding of venous ort- 
gin. In pioneer days, neurosurgeons 
had great fear of entering a venous 
sinus within the cranium, for hem- 
orrhage was sure to be profuse, if 
not entirely uncontrollable. Mat- 
ters were worse if the lesion had 
caused an increase in intracranial 
pressure. Surgeons now realize that 
simply by elevating the _ head, 
venous hemorrhage is no longer 
a serious problem. It should be 
noted here that because of this 
striking advantage of elevation 
of the head, the sitting position 
gained some degree of popularity 
in operations about the head and 
neck. Many surgeons, however, 
after an initial period of enthu- 
siasm, have discarded posi- 
tion because of fatalities resulting 
from serious falls in blood pres- 
sure and from air embolism. Nor- 
mally, the venous pressure in the 
head drops to plus or minus zero 
in the erect position and embo- 
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lism may occur if there is ve- 
nous inspiration of air at a time 
when the venous pressure has 
attained a negative value. There- 
fore, it has been realized that, if 
the sitting position is avoided and 
the patient is arranged so that the 
degree of elevation can be controlled 
by tilting the table, these hazards 
will not be present. Air embolism 
can probably be avoided if the head 
is not elevated more than 65 degrees 
from the horizontal position. 


Venous pressures are greatly in- 
fluenced by other factors as well. 
Sudden changes in intrapulmonary 
pressures caused by coughing, 


straining, or vomiting will increase 


bleeding markedly during the posi- 
tive phases of venous pressure and, 
of course, invite air embolism if a 
negative fluctuation occurs. It, 
therefore, becomes. desirable to 
maintain an unobstructed airway, 
gentle respiratory excursions, and a 
minimal intrapulmonary pressure. 


It is obvious that venous pressure 
will be increased if there is any 
obstruction of the venous return. 
This should be avoided, therefore, 
by removing any pressure on the 
large veins which drain the ex- 
tremities and the head, and by elim 
inating any compression of the 
abdomen. [Excessive flexion or ex- 
tension of the neck will cause ven. 
ous compression and should be 
avoided also. 

Venous pressures are further in 
fluenced by the state of skeletal 
muscle tone so that muscle relax- 
ants, such as Anectine, ‘®) lower 
vascular pressures, and consequent- 
ly, diminish venous bleeding. The 
use of Anectine ‘® has the further 
advantage of lessening or precluding 
coughing, straining, or vomiting at 
a time when such an occurrence 
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might be disastrous, such as during 
the dissection and exposure of an 


intracranial aneurysm. 


Another practical aspect of vas- 
cular pressure which should not be 
overlooked is the large quantity of 
blood which 1s contained within the 
vascular reservoir of the extremi- 
ties. The effective blood volume 
may be greatly increased or dimin- 
ished quickly by such maneuvers as 
elevating or lowering the extremi- 
ties or by compression bandaging. 
This is particularly true when sym- 
pathetic paralysis exists. The elim- 
ination or the use of abdominal 
compression may be similarly em- 
ployed to lower or raise the general 
blood pressure. 


l‘inally, the reduction of cerebro- 
spinal fluid pressure, by spinal or 
ventricular drainage, may strikingly 
reduce bleeding in cranial and spinal 
procedures and may be utilized at 
the discretion of the operating sur- 
geon. 


Thus, we see that, in addition 
to the more complicated methods 
of controlling intravascular pres- 
sures, there are many fairly sim- 
ple measures which may be used 
to great advantage in controlling 
hemorrhage and which require 
only a little ingenuity and a 
practical understanding of vascu- 
lar physiology. 


The time allotted has not per- 
mitted covering many of the details 
of this complex subject. It is my 
hope that you have found this rather 
general discussion provocative, and 
that your interest has been so 
stimulated that you will become 
more familiar with the physiology 
of vascular pressure and the con- 
trols which may be applied, for 
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Muscle Relaxants 


Francis E. Guinney, M.D.* 
Los Angeles 


The use ot muscle relaxants in 
anesthesia is one of the most 1m- 
portant advances that have been 
made in this specialty in at least ten 
years. It was only in 1942 that 
Griffith and Johnson reported on 
the use of “Intocostrin” in 25 cases! 
although it had been used as a lab- 
oratory drug for many years and 
clinically in the treatment of con- 
vulsive states. Much been 
learned about muscle relaxants and 
much progress has been made in 
their use since then. 

Intocostrin was a purified extract 
of curare obtained from chondo- 
dendron tomentosum. The activity 
of Intocostrin was known to be due 
to a crystallizable substance, d-tubo- 
curarine chloride. It was only natu- 
ral that before long a solution of 
d-tubocurarine chloride was intro- 
duced for use in anesthesia and 
replaced the use of Intocostrin. It 
was stated early that the principal 
mechanism of action was the block- 
ing of the response to the nicotinic 
action of acetylcholine (including 
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depression of conduction through all 
autonomic ganglia) and that physo- 
stigmine and prostigmine were an- 
tagonistic to the action of curare.* 

Pharmacological studies of the 
action of curare were continued. 
To understand the action of curare 
and the other relaxants, it is nec- 
essary to know something of 
the physiologico-pharmacologica] 
changes that take place when a 
muscle contracts.* The neuromus- 
cular unit is the site that is of im- 
portance to anesthesiologists. In 
the resting state, the post-junctional 
membrane, which is actually be- 
tween the nerve axon and_ the 
muscle fiber and frequently called 
the motor end plate, is said to be 
polarized. That is, there is a row 
of positive charges on one side of 
the membrane and a row of nega- 
tive charges on the other side. 
When the nerve is stimulated, secre- 
tion of acetylcholine takes place in 


the subneural space lying between 


the nerve and the _ post-junctional 
membrane. Acetylcholine depolar- 
izes the membrane; 1.e., positive and 
negative charges are equally distrib- 
uted on each side, and muscular 
contraction is hereby initiated. Res- 
titution of the neuromuscular unit 
takes place by acetylcholinesterase 
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destroying the acetylcholine, and 
the membrane becoming repolar- 
ized. The neuromuscular unit is 
then ready for transmission of the 
next impulse. 

When d-tubocurarine chloride is 
administered, the depolarizing ac- 
tien of acetylcholine is blocked so 
muscular contraction does not take 
place. Physostigmine and prostig- 
mine (neostigmine) antagonize 
curare by inactivating acetylcholin- 
esterase and allowing the acetylcho- 
line to accumulate to a concentration 
which will cause depolarization, and 
thus, muscle response. Physostig- 
mine and prostigmine also are mild 
competitors with curare for the cho- 
linergic receptors at the end plate; 
i.e., the post-junctional membrane. 
Tensilon, another curare antagonist, 
produces a major portion of its anti- 
curare effect by competition with 
curare for the cholinergic receptors, 
and produces a subsequent displace- 
ment of curare. Tensilon has a di- 
rect stimulating effect on the muscle 
through its action on the end plate, 
but an overdose causes a persistence 
of polarity, prohibiting the normal 
change from polarization to depolar- 


ization, and thus acts as a muscle 


relaxant itself. Although no mini- 
mum dosage has been established, 
from clinical. experience it seems 
wise not to administer more than 
50 mg. to a patient. 

Although it was stated early that 
curare caused a blockade of trans- 
mission through all autonomic gan- 
glia, it is believed now that in the 
doses used clinically, no significant 
blockade of ganglionic transmission 
is effected. 

When curare is admiinistered in- 
travenously, a rapid fall in plasma 
concentration occurs soon after in- 
jection.4 After 15-20 minutes, the 
plasma concentration decreases very 
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slowly and the d-tubocurarine chlo- 
ride remains in the plasma for sev- 
eral hours. There is evidence that 
the preponderance of curare disap- 
pears from the blood stream into 
muscle, and the liver and kidneys 
receive appreciable amounts. It is 
partially destroyed in the liver, but 
largely eliminated, unchanged, in 
the kidneys. However, liver or 
kidney disease does not seem to 
intensify or prolong the action of 
curaré. No direct effect on the 
heart has been noted, although 
large amounts given intrave- 
nously in a short period of time 
occasionally produce a momen- 
tary fall in blood pressure. 
Curare is selective in action, af- 
fecting the muscles of the head and 
neck before progressing to the 
muscles of the extremities and ab- 
domen. The muscles of respiration, 
and finally the diaphragm, are the 
last to be affected. Although it 
sometimes seems to have analgesic 
action, actually curare has none. 
The muscle relaxants, as used 
in anesthesia, are always adminis- 
tered intravenously. The effect of 
curare is obtained within 1-2 
minutes, although usually about 
5 minutes are required for its 
maximum effect. The action per- 
sists for 20-30 minutes and there 
is little or no cumulative effect if 
the drug is administered again 
within an hour or two. These 
times must be considered in 
determining when the curare is to 
be administered, varying with the 
speed of the surgeon in getting the 
abdomen open, with the duration of 
the procedure, and with the time 
required for closing the abdomen. 
The dose of curare will vary with 
the individual, but it usually re- 


quires 80-120 units (12-18 mg.) to 


relax an abdomen when cyclopro- 
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pane or pentothal-nitrous oxide is 
the inhalation anesthetic being used. 
It is advisable to start with 6-9 mg. 
and administer additional 3. mg. 
doses until the desired relaxation 
is Obtained. If ether is the primary 
agent about one-half of this 
amount is required. Depending upon 
the length of the procedure, addi- 
tional doses may be necessary dur- 
ing the course of the operation and 
to close the abdomen. For closure, 
usually only one-half to three- 
fourths of the original relaxing dose 
is required. 

When optimum relaxation of the 
abdomen is obtained, some depres- 
sion of respiration is usually present 
also. Complete intercostal paralysis 
and partial diaphragmatic paral- 
ysis produces a shallow, jerky res- 
piration. When this occurs, com- 
plemental respiration should be 
administered and continued until 
adequate respiration returns, which 
is usually within 5-15 minutes. 
(omplemental assistance to respira- 
tion is better than completely con- 
trolled respiration, for this allows 
some negative pressure to be pro- 
duced in the thoracic cage and thus 
aids in the venous return to the 
heart. If apnea is produced, con- 
trolled respiration will be necessary. 
If respiratory activity is not ade- 
quate at the termination of the 
operation, the safest procedure is 
to aid respiration until sufficient 
curare has been removed from the 
blood stream and no depression of 
respiration remains. One of the 
anticurare drugs, such as Tensilon 
or neostigmine, may be adminis- 
tered. These drugs should not be 
administered to a patient who is 
apneic, but only after respiratory 
movements have begun to return 
spontaneously. One must realize, 
also, that the effect of the latter 
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drugs may wear off before the 
effect of the curare, and the patient 
then returns to a state. of deficient 
respiratory activity. Cullen’ sug- 
gests that no patient be dismissed 
from the attention of the physician, 
after the administration of Tensilon 
to relieve curare paralysis, until he 
can voluntarily raise his head and 
hold it elevated for at least 10 sec- 
onds. He states that once patients 
have reached this point of decurar- 
ization, there seems to be little re- 
gression. Some deaths following 
the use of curare have been re- 
ported, atelectasis being the cause 
of death.® These have been attrib- 
uted largely to returning the patient 
to his bed betore the intercostals 
have recovered. 


A toxic effect of curare which 
may also play a part in the develop- 
ment of atelectasis is bronchocon- 
striction. The bronchospasm pro- 
duced by curare is similar to that 
produced by histamine, and it has 
been shown that curare does liberate 
histamine from body tissues. 


The transplacental transmission 
of curare was questioned, since this 
drug was advocated for use in Ce- 
sarean sections. Originally it was 
reported that curare did not cross 
the placental barrier, but more re- 
cently it has been determined that 
transmission does take place. How- 
ever, in the doses used clinically, the 
concentration in the fetal blood 
streams is not sufficient to be de- 
tected by the methods usually em- 
ployed or to cause any respiratory 
depression.4 


There are only two contraindica- 
tions to the use of curare in anes- 
thesia. One is myasthenia gravis. 
This condition is aggravated by the 
injection of curare. The other is 
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the inability to perform artificial 
respiration. One can never be sure 
when respiratory depression is go- 
ing to occur with the use of curare, 
so some method of administering 
artificial respiration, including in- 
tratracheal intubation if neces- 
sary, must be available at a mo- 
ment’s notice. 

\With the widespread interest in 
the use of curare for muscle relax- 
ation, it was only natural that inves- 
tigations were undertaken to find 


other compounds which also had the | 


power of relaxing muscle. As the 
investigations proceeded, it was dis- 
covered that, with few exceptions, 
the compounds which manifested 
this power had one chemical char- 
acteristic in common: they all were 
drugs which contained more than 
one quarternary ammonium group 
15 angstrom units apart in the mol- 
ecule.® 

(jallamine triethiodide (Flaxedil ) 
was one compound which gained 
fairly wide usage. The action of 
gallamine is similar to curare in 
preventing the depolarizing action 
of acetylcholine. Like curare it has 
no effect on the central nervous sys- 
tem, and, in clinically used doses, 
does not affect the transmission 
through autonomic ganglia. It is 
also eliminated by the kidneys. Gal- 
lamine does not diminish blood pres- 
sure, vascular tone, or myocardial 
activity, but it does possess an atro- 
pine-like effect on the cardiac vagus, 
although not on the vagus innervat- 
ing the intestine. Consequently, an 
increase in cardiac rate does follow 
its administration. Gallamine was 
reported to have no discernible his- 
tamine-like action (bronchospasm ) 
but it was found later to liberate 
one-fifth to one-half less histamine 
than d-tubocurarine.® The effect on 
respiration is similar to d-tubocu- 


21 


rarine, but not as severe, in that 
relaxation can be obtained with 
less respiratory depression. 

Mvanesin is a different type of 
compound —a complicated deriva- 
tive of propane — which was intro- 
duted by the British as being a syn- 
the&c curarizing agent superior to 
curare because it had a wider mar- 
gin of safety. Abdominal relaxation 
was obtainable even in the conscious 
patient, and the drug did not cause 
intercostal paralysis in producing 
full relaxation of the abdomen. 
However, investigators in Canada‘ 
and the United States concluded 
that this preparation had no advan- 
tages over curare. In fact, there 
were some disadvantages : the relax- 
ing effect was less predictable, oc- 
casionally local irritation was set up 
in the vein at or above the site of 
injection, hemoglobinuria asso- 
ciated with albuminuria occurred, 
and severe cardiac depression or 
heart block in animals was pro- 
duced. Consequently, its use was 
limited. 

Benzoquinonium - mytolon, 1s 
another compound with the usual 
quarternary nitrogen atoms about 
15 angstrom units apart. However, 
its mode of action is not exactly 
clear. It has properties similar to 
d-tubocurarine, but also exerts ef- 
fects similar to decamethonium, 
which will be discussed in the fol- 
lowing section. Probably the major 
portion of its effects are similar to 
d-tubocurarine. It is especially in- 
teresting from a_ pharmacologic 
standpoint because of this dual 
mechanism of action. Its most not- 
able characteristic is the red color of 
the crystals and the solution. Its first 
clinical use was reported by Arro- 
wood.’ The potency of mytolon 
equals or exceeds that of d-tubocu- 
rarine, while with equipotent doses, 
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the toxicity equals, or is less than, 
that of the latter drug. Curarizing 
doses do not cause any significant 
change in pulse rate or blood pres- 
sure and are without direct cardiac 
toxicity. No effect on autonomic 
ganglia or the vagus has been dem- 
onstrated. Adequate muscular re- 


laxation is accompanied by definite — 


respiratory depression, which 1s 
characterized by a decrease in am- 
plitude, without the jerky, spas- 
modic type of respiratory effort 
that accompanies d-tubocurarine. 
There is no prolonged respiratory 
depression. No evidence of broncho- 
constriction has been noted. Its chief 
advantages are its lack of effect 
upon the cardiovascular system and 
the prompt recession of respiratory 
depression. 


Decamethonium (C-10,  syncu- 
rine) produces its effect in a manner 
different from the previously dis- 
cussed relaxants. It produces per- 
sistent depolarization of the post- 
junctional membrane, and thereby 
prevents the physiological depo- 
larization - repolarization sequence 
caused by the acetylcholine-cho- 
linesterase system that is neces- 
sary for unimpaired neuro- 
muscular transmission. The anti- 
curarizing agents (tensilon and 
neostigmine) are thus ineffective 
against decamethonium, and no 
effective counter agent has been 
introduced, although d-tubo- 
curarine and its related compounds 
are antagonistic to this type of re- 
laxant. 

Decamethonium acts much faster 
than d-tubocurarine, reaching a 
maximum in 2-4 minutes, beginning 
to wear off in 8-10 minutes, and 
completely disappearing in 15-20 
minutes.’° Theoretically, 


should be no difficulty with post- 
anesthetic respiratory depression us- 


there. 
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ing such a short-acting drug; but 
actually there have been numerous 
incidences of respiratory depression 
lasting an hour or more following 
anesthesia. To the writer’s knowl- 
edge, the cause of this is hereto un- 
explained. The only treatment for 
such a condition is to administer 
artificial respiration until adequate 
spontaneous respiratory activity re- 
turns. 

Respiratory depression accom- 
panies adequate abdominal relaxa- 
tion, as with the other relaxants. 
One advantage of decamethonium 
is the absence of liberation of his- 
tamine from the body tissues, and 
thus absence of bronchospasm, hy- 
potension or capillary damage. It 
produces no deleterious effects on 
circulation. 


Decamethonium is administered 
in 1 to 2 mg. doses until the desired 
relaxation is obtained. [or abdom. 
inal relaxation, about 5 mg. are 
usually required, and, due to its 
relatively short action, subsequent 
doses are necessary. Some writers 
believe that abdominal relaxation 
can be obtained without respiratory 
depression, but most believe this is 
not true, although it is not necessary 
to carry the patient to complete 
apnea.'! It does possess the disad- 
vantage that occasionally its muscle- 
relaxing effect wears off abruptly. 
This, at times, can be troublesome 
to the surgeon. 


Decamethonium was used exten- 
sively for tracheal intubation. It 1s 
miscible with pentothal, its action is 
rapid and not too prolonged and, 
according to some,'? sustains the 
vocal cords in abduction. How- 
ever, since the introduction of suc- 
cinylcholine, its use has greatly 
diminished. It is still a useful 
agent to be administered in a 
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single dose for the production of 
muscular relaxation of relatively 
short duration; for example, for 
endoscopy or for peritoneal clo- 
sure in cases in which the effect 
of spinal anesthesia has worn off. 


The latest, and in the writer's 
opinion, to date the best muscle re- 
laxant is succinylcholine. As Little, 
Hampton and Grosskreutz state :' 
“The ideal muscle relaxant should 
be capable of very brief action, for 
use in such manipulations as in- 
tratracheal intubation, electric 
shock therapy and the reduction 
of fractures; it should be capable 
of action of sufficient duration to 
permit prolonged muscular re- 
laxation during major surgical 
interventions; it should interfere 
in no way with normal metabolic 
processes or with the normal pat- 
terns of respiratory or cardiovas- 
cular action; its relaxing action 
should be followed by the prompt 
resumption of muscular reactivity 
at the termination of operation ; 
it should be rapidly metabolized 
in the body to innocuous degra- 
dation products, and this despite 
the presence of any pre-existing 
disease or pathologic condition 
in any organ system; and it should 
accomplish all of this without the 
manifestation of either toxic side- 
effects or complications.” The ful- 
fillment of all these criteria by any 
one drug would appear doubtful, 
but succinylcholine comes close to 
that ideal on a number of different 
counts, mainly because a total re- 
laxant dose is fully dissipated with- 
in 2-3 minutes. 


Succinylcholine, which is 2 mole- 
cules of acetylcholine linked to- 
gether, affects muscle physiology 
like decamenthonium; i.e., produces 
a persistent depolarization at the 


post-junctional membrane. Due to 
this depolarization, muscular fasci- 
culations occur, especially when the 
drug is administered rapidly. As 
with decamethonium, an antago- 
nism exists between succinylcho- 
line and drugs acting at the myo- 
neural junction as do d-tubocura- 
rine and gallamine. The adminis- 
tration of succinylcholine during 
recovery from curarization will 
diminish the relaxation. Also, 
neostigmine and other anticholi- 
nesterase drugs cannot be em- 
ployed as antidotes to succinyl- 
choline, as they will actually pro- 
long the neuromuscular block 
produced by that drug. 


The short duration of action is 
due to the hydrolyzation of succinyl- 
choline by the pseudocholinesterase 
of the plasma, and more slowly by 
the true acetylcholinesterase of the 
red cells into succinylmonocholine 
and choline. Then, succinylmono- 
choline is hydrolyzed to succinic 
acid and choline.’4 Succinylmono- 
choline is a weak depolarizing-type 
inhibitor of neuromuscular trans- 
mission. Only in those individuals 
having a low plasma titer of pseudo- 
cholinesterase is the action of suc- 
cinylcholine prolonged. Procaine 
also has some prolonging effect on 
succinylcholine as it, too, is hydro- 
lyzed by pseudocholinesterase and 
thus competes with succinylcholine 
for this enzyme. 


Clinically, the muscles are af- 
fected in the same order and man- 
ner by succinylcholine as by curare 
preparations; 1.e., muscles inner- 
vated by the cranial nerves are 
affected first, followed by the peri- 
pheral muscles, the intercostal mus- 
cles and finally the diaphragm, al- 
though the effect is so rapid that 
this sequence is rarely noted. 
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The maximum effect of succiny!l- 
choline is reached in 30-60 seconds 
and recovery is usually complete in 
2-6 minutes. It is this rapid eftect 
and recovery which gives excellent 
control of both degree and duration 
of relaxation on a minute to minute 
basis. Another advantage is its rela- 
live sparing action on respiration. 
With comparable muscular relaxa- 
tion there is definitely less diminu- 
tion of respiratory depth; good re- 
laxation, together with adequate 
respiratory exchange, frequently 
being obtained without the use of 
assisted respiration. The respira- 
tory movements are smooth in con- 
trast to the jerky respirations fre- 
quently noted with the other muscle 
relaxants. No prolonged post an- 
esthetic depression has been en- 
countered with succinylcholine 
alone. There seems to be a tendency 
for a slight elevation of pulse rate, 
due to a possible mild vagolytic ef- 
fect, and blood pressure may rise 
slightly. Salivation, excessive bron- 
chial secretions, laryngeal spasm, 
bronchospasm and other evidence 
of histamine release have not been 
observed. There is no indication of 
blocking or stimulating action on the 
autonomic nervous system.’® The 
low toxicity of succinylcholine has 
been demonstrated animals.’ 
Dogs, maintained on artificial res- 
piration, tolerated doses which were 
450 .times the paralyzing dose, 
whereas 15 times the paralyzing 
dose of d-tubocurarine chloride 
proved to be lethal. | 


For abdominal surgery, the con- 
tinuous intravenous drip method is 
by far the most practical and effi- 
cient. The succinylcholine can be 
made up in any concentration, but 
a 0.05 to 0.1 per cent concentration 
(0.5 to 1 mg. per cc.) in glucose or 
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saline solutions is most common. 
This is introduced into the patient’s 
vein and then he is put to sleep with 
pentothal or inhalation anesthesia. 
[f intubation is to be performed, 
the drug may be dripped rapidly 
until relaxation sufficient for intu- 
bation is obtained. If not, it should 
be dripped slowly until about 30-60 
seconds before the peritoneum is 
opened and then rapidly adminis 
tered. Apnea may ensue before 
one is sure of having obtained suffi- 
cient abdominal relaxation, but this 
may be counteracted by controlled 
respiration and the drip slowed un- 
til the optimum rate is found—one 
which will give sufficient relaxation 
and respiratory activity. In some 
cases it may be necessary to comple- 
ment respirations. If so, it is phys- 
iologically prudent to assist every 
other inspiration so that the nega- 
tive pressure of inspiration, with its 
support of venous return to the 
heart, will not be interfered with 
completely. While exploration of 
the abdomen is being performed, 
and until the intestines. are packed 
off or retractors put into place, it 
is necessary to keep the patient well 
relaxed. No specific dose can be 
recommended to accomplish this, 
for the administration of succinyl- 
choline must be individualized even 
more than the other relaxants. The 
dose may vary from 0.6 to 7.5 mg. 
per minute depending upon body 
weight, muscle tone, and plasma 
cholinesterase activity. The average 
dose has been found to be 2.5 mg. 
per minute. When the aforemen 
tioned procedures are completed, it 
is usually possible to diminish the 
rate of administration to about one- 
third of the initial rate until it is 
time to close the peritoneum. At 
this time it will be necessary to in- 
crease the dose of succinylcholine 
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in order to obtain sufficient relaxa- 
tion for unhampered closure of the 
peritoneum. Relaxation should be 
comparable to spinal. As soon as 
the peritoneum is closed, the rate 
of administration can again be 
diminished, or, in some cases, 
stopped entirely. It is wise to leave 
the succinylcholine dripping very 
slowly until the fascia is almost 
closed, for occasionally the relaxing 
effect wears off so fast that the sur- 
geon is not able to approximate the 
fascia readily, and a small additional 
amount of succinylcholine will be 
necessary. The total amount re- 
quired for an operation varies with 
the individual patient and the dura- 
tion of surgery. It may be as little 
as 100 mg. and it has been over 1000 
mg. If most of the prepared suc- 
cinylcholine in glucose or saline is 
not used, the flask may he covered 
with an alcohol sponge and the mix- 
ture stored in a refrigerator. How- 
ever, it is believed that the potency 
of the diluted succinylcholine de- 
creases during storage. Due to this 
fact and to the danger of contam- 
ination, it is advisable to use the 
mixture within 4&8 hours. 
Succinylcholine has replaced de 
camethonium for intubation with 
pentothal, due to the rapid and pro- 
found effect upon both the muscles 
of the jaw and the glottic stuctures, 
and due to the recovery of spon- 
taneous respiration within seconds 
or minutes. For this procedure, the 
writer believes it is still wise to topi- 
cally anesthetize the larynx, either 
by spraying or by injecting a topical 
agent. Some men do not think this 


is necessary.‘® Oxygen should be 


administered in order to build up 
the oxygen reserve of the tissues 
and thus provide a longer safe 
period for the intubation. This 
may be done with the patient awake 


or after injecting a small amount 
of pentothal so that the patient will 
not be aware of a mask being placed 
on his face. After 4-5 minutes of 
breathing 100 percent oxygen, pen- 
tothal and succinylcholine are in- 
jected. If these are to be mixed in 
the same syringe, it is necessary to 
do so just before they are ad- 
ministered, for the basic pentothal 
inactivates the succinylcholine. Us- 
ually from 10-30 mg. of. succinyl- 
choline are necessary for this pro- 
cedure. This dosage will produce 
first the fasciculations referred to 
previously, then muscular relaxa- 
tion, and usually apnea. (The ter- 
mination of the fasciculations 1s an 
indication of the optimum time for 
intubation.) While waiting for re- 
laxation, the administration of oxy- 
ven should be continued and one 
may even hyperventilate the pa- 
tient. It may be desirable to obtain 
apnea which provides ideal condi- 
tions for intubation, obviating the 
necessity for too much haste, and 
subsequent trauma, and preventing 
bucking at the time of the intro- 
duction of the intratracheal cath- 
eter. After intubation, the patient 
is ventilated with 100 per cent 
oxygen first, and then with the 
anesthetic mixture one intends to 
use for maintenance. Respirations 
are controlled or assisted until 
resumption of full, spontaneous 
respiratory activity. 

Single intravenous injections may 
be used in other instances. When 
d-tubocurarine has been used and 
the effect has been dissipated, suc- 
cinylcholine may be used for the 
momentary relaxation necessary for 
peritoneal and abdominal wound 
closure. A 10-20 mg. dose will pro- 
duce sufficient relaxation of the 
rectal sphincter to prevent the recto- 
laryngeal reflex which frequently 
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takes place. Relaxation of muscles 
to allow reduction of a fracture 
may be obtained with succinylcho- 
line, but the injection should be 
made at a moderate rate in order 
not to produce too great muscular 
fasciculations. Laryngospasm which 
does not terminate following the re- 
moval of the causative stimulus, 1f 
known, will usually yield to the ad- 
ministration of 10 mg. of succinyl- 
choline. 

The advantages of succinylecho- 
line ——its easy controllability; the 
absence of apnea during, and of 
prolonged respiratory depression 
following its administration; and 
the paucity of the side effects that 
accompany its use—-make it the 
muscle relaxant of choice for most 
cases. 
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Anesthesia in Geriatric Surgery 


Elaine McMurdie, R.N. * 
Ethelyn McFarland, R.N.* 


Grand Rapids, Michigan 


Today there are more people 
living beyond the age of 65 years 
than ever before. It is of interest 
to note that the mean length of 
life in early Rome was between 
20 and 30 years. Just one hundred 
years ago the mean length of 
life was 40 years. It has been 
predicted by Dublin that the 
mean length of life in 1975 will 
be 71.5 years. 

It is the opinion of many sur- 
geons that few operations are 
too hazardous to be considered 
for the elderly patient, provided 
he is properly prepared and man- 
aged during the operative and 
post-operative periods. However, 
Cole? has pointed out that in this 
age group the operative mortality 
is almost three times as high 
for emergency surgical procedures 
as it is for elective operations. 

This article will present an 
analysis of the anesthetics ad- 
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ministered to patients 70 years 
of age or over at Butterworth 
Hospital in Grand Rapids, Michi- 
gan during the period from Jan- 
uary 1, 1949 through December 
31, 1953. Anesthetics during this 
five year period were administer- 
ed by nurse anesthetists, resident 
physicians, and the director of 
anesthesia. 

In preparing this article 748 
anesthesia records were analyzed. 
There were 22 anesthetics given 
to patients of 90 to 97 years. 161 
anesthetics given to patients of 
80 to 89 years, and 565 anesthet- 
ics given to patients 70 to 79 
years. 


SEX 


In the total series there were 
421 male patients and 327 female 
patients. 

The distribution as to sex in 
this series is found in Table 1. 


PHYSICAL STATUS 


Evaluation as to the physical 
status of the patient was recorded 
using the code as described by 
Collins.* A patient with physical 


3. Collins, Vincent, J: Principles and Prac- 
tices of Anesthesiology, Philadelphia, Lea and 
Febiger, 1952. 


status of 1 is a patient having no 
physical disability besides that re- 
quiring operation. Physical status 
2 is a patient with one physical 
disability besides that requiring 
operation, i.e. hypertension. Phys- 
ical status 3 is a patient with 
two physical disabilities besides 
that requiring operation, i.e. eim- 
physema and diabetes. Physical 
status 4 is a patient with three 
physical disabilities besides that 
requiring operation i.e. hyperten- 
sive heart disease, asthma, ane- 
mia. Number 5 is an emergency 
patient good risk, 6 is an emer- 
gency patient poor risk, and 7 is 
a moribund patient whose only 
chance of survival is an operative 
procedure. 


As is noted in Table 2, the 
majority of the cases were at 
least a risk 2. The next largest 
group were risk 3 and a surprising 
few were risk 4. 


On further analysis of the 
physical disabilities encountered, 
the usual expected degenerative 


processes were present. Those 
occurring most frequently are 
listed in Table 3. 


Pre-operative complications en- 
countered and listed by the vari- 
ous systems of the body are in 
Table 4. 


ANESTHETIC AGENTS AND METHODS 


The anesthetic agents and 
methods used are listed in Table 
5. With the advent of combined 
anesthesia and curarizing agents 
and the acquired skill in the use 
of these methods and agents 
there was an increased number of 
patients receiving combined a- 


gents from 1951 through 1953. 
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PREMEDICATION 


Premedication most frequently 
used in this series was demerol 
(meperidine) atropine or 
scopolamine, Atropine was given 
by choice in patients that were 
senile (Cerebral arteriosclerosis) 
and male patients having urologt- 
cal surgical procedures. Short 
acting barbiturates i.e. pentobar- 
bital (nembutal) were used spar- 
ingly to avoid mental confusion 
postoperatively. 

In most instances the premedi- 
cation given was _ satisfactory. 
Only a small number of patients 
were insufficiently premedicated. 


PENTOTHAL DOSE 
The patients in this series tol- 
erated pentothal well. In all cases 
the initial dose of pentothal 
(using 2-144% concentration) was 
reduced to avoid profound initial 
respiratory depression. The ma- 
jority of the patients took up to 

one gram of pentothal. 


YURARE DOSE 


D-Tubocurarine or  flaxedil 
(Gallamine) were the curarizing 
agents used. These drugs were 
used to accomplish relaxation for 
operative procedures, to achieve 
intratracheal intubation, and _ to 
increase bladder capacity. Table 
8 indicates the total doses used. 


ANESTHESIA TIME 


The total time of anesthesia 
for two-thirds of the cases was 
under 90 minutes. The longest 
case of the 80 year olds was 3 
hours and 30 minutes and the 
longest case for the 70 year olds 
was 4 hours and 45 minutes... The 
total anesthesia time is noted in 
Table 9. 
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ANESTHESIA COMPLICATIONS 


Table 10 shows the most 
common anesthesia complications 
encountered. 


In view of the high incidence 
of emphysema and chronic cough 
it is not surprising that 35 of 
the patients coughed during 
anesthesia. 


Bronchospasm occurred in four 
cases—two from vomiting with 
aspiration, one under pentothal 
and one under pentothal-curare. 
The latter two cases responded 
promptly to ether anesthesia. 


There were twelve incidences 
of laryngospasm. All were cor- 
rected with oxygen under posi- 
tive pressure and changing of 
agents. It is interesting to note 
that although the majority oc- 
curred under pentothal there were 
three that developed under ether 
anesthesia. 


Under arrhythmias, change in 
pulse rate such bradycardia 
and tachycardia, as well as 
change in pulse rhythm was 
included. 


The majority of cases of hyper- 
tension in this series appeared to 
he associated with the use of 
curare. In each instance a mark- 
ed hypertension was noted short- 
ly after the initial dose of curare 
was given and immediately re- 
turned to normal range when an 
antagonistic drug was adminis- 
tered. However, one cannot over- 
look the possibility of carbon 
dioxide accumulation as assisted 
respirations were the exception 
rather than the rule. 


Hypotension in this series was 
associated with reflex from the 
operative field, deep anesthesia 
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and spinal anesthesia. In each 
instance vaso-pressors were used 
sparingly and in small doses. 


There were only two deaths in 
the operating room in this entire 
series. One patient had a mas- 
sive mesenteric thrombosis, was 
in shock, and received only oxy- 
gen therapy. During surgery the 
surgeon encountered uncontrol- 
lable bleeding and the patient ex- 
pired. The other patient, a 75 
year old negro house wife with a 
large right kidney mass and his- 
tory of occasional pre-cardial pain, 
withstood a very traumatic and 
difficult removal of a large carci- 
nomatous kidney throughout two 
hours. The patient had been in 
shock due to blood loss, which had 
heen replaced and the circulation 
had stabilized at a normal level. 
As the skin sutures were being in- 
serted her heart suddenly ceased 
to beat. It was believed she died 
of a coronary occlusion. No au- 
topsy was obtained. 


The largest number of cases 
were done for correction of uro- 
logical pathology. 


Most of the abdominal surgery 
was done for gall bladder disease 
or carcinoma of the abdomen. 


It was interesting to note that 
out of the 97 hip nailings 51 were 
in. the 8) and 90 year old age 
eroups. 


The most common post- 
operative complications were uri- 
nary retention and_ intestinal 
distention. 


Due to the stirr-up regime and 
minimal use of analgesics the 
incidence of bronchopneumonia 
of those who survived was only 3, 
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TABLE 
Sex Distribution 
90 years 80 years 70 years Total 
Males 6 95 320 421 
Females 16 60 245 327 
TABLA 
Physical Status Preoperative 
Code Number 90 years 80 vears 70) years Total 
0) 6 48 54 
5 62 28] 348 
3 13 62 172 247 
4 0) 14 18 32 
5 0) 4 6 10 
6 4 13 52 
/ 0 0 5 5 
TABLE 3 
Common Degenerative Processes Preoperative 
90 years 80 years 70 years Total 
Emphysema 11 59 203 273 
Hypertrophy prostate ; 21 120 146 
Hypertension 2 40) 152 1O4 
Arteriosclerotic heart 
disease 14 45 172 231 
Hypertensive heart 
disease 4 24 77 105 
Cerebral arteriosclerosis 13 35 89 137 
Diabetes mellitus é 7 26 30 
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TABLE 4 
Preoperative Complications 
90 years SO years 70 years Total : 
Respiratory 16 8] 331 428 7 
Circulatory 20 423 572 
(;enitourinary 5 35 173 aia | 
(;astro-intestinal 2 10] 126 
Neurological 13 37 100 150 
Metabolic 8 40 103 15] 
TABLE 5 
Anesthetic Agents and Methods Used 
90 years 80 years 70 years Total 

Nitrous oxide-oxygen l 6 & 15 F 
Nitrous oxide-oxygen- | 

ether 12 49 9] 152 7 
Nitrous oxide-oxygen- 

ether-curare 0) | 10) 1] 
Pentothal-nitrous oxide- 

oxygen 2 3] 137 170 
Pentothal-nitrous oxide- 

oxygen-ether l 5 35 41 
Pentothal-curare-nitrous | 

oxide-oxygen 18 119 138 
Pentothal-curare-nitrous | 

oxide-oxygen-ether ] 5 42 48 | 
Nembutal-nitrous oxide- 

oxygen () 0) & 
Nembutal-nitrous oxide- 

oxygen-ether 20) 30 
Spinal 3] 75 107 
Local I 7 20 28 


Note: Curare, or curare-like drug, used was D-tubocurarine or flaxedil. 
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TABLE 6 


Premedication 


90 years 80 years 70 years Total 


emerol-atropine 


or scopolamine 18 121] 403 542 


Morphine-atropine 


or scopolamine 2 13 Sl 96 
or sco- 
polamine-barbiturate 0 19 68 87 
Miscellaneous 2 7 10 19 
None 0 l 3 4 
TABLE 7 
Total Dose of Pentothal Used 
90 years 80 years 70 years Total 
To 1 gram 6 9 265 280 
1 to 2 grams 0 a 57 60 
TABLE 8 


Total Dose of Curarizing Agents Used 


90 years 80 years 70 years Total 
*to 40 units 2 14 69 85 
40 units to 100 units 0 9 81 90 
100 units plus 0 ap 22 22 


*1)-tubocurarine 20 units = 3 mgm. 
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TABLE 9 


Time of Anesthesia 


90 years years 70 years Total 
To 30 minutes 4 30 121 155 
30 min. to 60 min. ) 51 17] 231 | 
60 min. to 90 min. 6 46 122 174 
90 min. to 120 min. 3 19 &4 106 
3 hours plus ) 15 67 72 
TABLE 10 
Anesthesia 


Complications 


Coughing 35 Arrythmia 41 
Bronchospasm 4 Hypertension 42 | 
Laryngospasm Hypotension 67 
Pentothal Vomiting] 16 
ther 3 Deaths in O.R. 2 


SABLE 
Types of Surgery 


90 years 80 years 70 years Total 
Upper abdominal 11 80 92 
Lower abdominal 3 33 74 110 | 
Perineal 
G.U. and Gyn. 3 54 258 315 - 
Miscellaneous majors 
Kidney & .\bd. perineal 0) 0) 10 10 
Kixtremity 
Fractured hip, leg 
amp. ete. 65 12] 
Operations about head 2 7 38 47 . 
Thoracic 0 3 17 20 


Minor surface ] 9 23 33 
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TABLE Iz 


Patients Receiving More Than One Anesthetic 


No. of Anesthetics 90 vears SO years /Q vears ‘Total 
2 3 13 57 73 
3 0 3 9 12 
4 4 4 
5 0 2 2 


TABLA 


Anesthetics Used In Patients Who Died In First Kight Days 


90 years 80 years 7/0 years ‘Total 
Nitrous oxide- 
oxygen-ether 0 3 l + 
Pentothal-curare 
Nitrous oxide-oxyvgen 0) () 4 
DEATHS SUMMARY 


Finally, of the entire series 
there were 13 deaths or 1.76% 
mortality within the first eight 
days. There were no deaths in 
the 90 year olds. There were 4 
deaths, or 2.48% mortality of the 
80 year olds. There were 9 deaths 
or 1.59% mortality of the 70 year 
olds. 

Of the patients who died in the 
first eight days, half received 
nitrous oxide, oxygen and ether. 
The other half received combined 
anesthesia. (note Table 13.) Of 
the 67 patients requiring emer- 
gency surgery, there were five 
who died. Two received nitrous 
oxide, oxygen, ether, one received 
pentothal-curare and nitrous ox- 
ide-oxygen, one received only 
oxygen therapy, and one was 
done under local anesthesia. 


A series of 748 cases was ana- 
lvzed over a five year period in 
the age group of 70 years and 
upwards. As might be expected 
the analysis of the physical sta- 
tus of this age group revealed the 
usual degenerative diseases. Hy- 
pertension and heart disease were 
most commonly observed. Em- 
physema frequently associated 
with asthma, chronic bronchitis 
and bronchiectasis were the usual 
respiratory complications. 


Premedication was usually 
demerol and atropine or scopola- 
mine. Barbiturates were usually 
avoided as premedicating drugs. 

The anesthetic agents and 
methods were the same as used 
on any adult group of patients 
considering the physical status of 
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the patient and the surgery to be 
performed. 

In the last three years of the 
series combined anesthesia was 
used more often. This was espe- 
cially true of the 7OQ year old 
group. When pentothal was used 
in smaller doses than the usual 
dose for an adult, it could be 
safely given to patients over 65 
years of age. 

The usual anesthetic complica- 
tions such as laryngospasm, bron- 
chospasm, and arrhythmias were 
noted. Reflex hypotension was 
observed and was associated with 
deep anesthesia on several 
occasions. 

There were two deaths occur- 
ring in the operating room. 

The operative procedures were 
corrective so that the patient 
might survive and live’ more 
comfortably. 

All deaths which occurred 
within the first eight days post- 
operatively were analyzed. The 
greatest cause of death was of 
cardio-vascular origin. 


CONCLUSIONS 


As Eversole* so aptly states 
“It is axiomatic that the safety 
of all anesthetic agents and meth- 
ods is in direct proportion to the 
administrator's familiarity with 
them. There are specific limita- 
tions, dangers, and shortcomings 
of all agents and methods, but this 
is true whether the subject is a 
child, a young adult or a man of 
90. The special problem present- 
ed. by the elderly individual is 
that since he is more fragile, any 
complication that is allowed to 
progress without prompt and ef- 
fective treatment may be more 
serious.” 

_ Over half of this series received 
combined anesthesia. When pen- 
tothal is not contraindicated it 
can be used carefully in the elder- 
ly patient, combined with nitrous 
oxide-oxygen mixtures. The use 
of nitrous oxide-oxygen-ether 
sequence is still good anesthesia. 


4. Eversole. Urhan H: The _ Anesthetic 
Management of the Elderly Patient. S. Clin. 
North America 34: 619-626. June, 1954. 
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Hypotension Following Anesthesia 


Millard S. Rosenblatt, M.D., * and Marion Seguin, R.N. * 
Portland, Oregon 


In 1950 our attention was first 
attracted to a shock-like state in 
post-operative patients which 
seemed to be connected with anes- 
thesia rather than surgery. These 
cases indicated neither excessive 
blood loss nor unusual trauma. 
The shock-like picture was note- 
worthy because of the unusually 
slow pulse rate and because the 
appearance of the hypotension 
had been delayed some little time 
after the anesthetic had been ter- 
iminated. At first we were at a 
loss to ascribe a common factor 
to these cases, but after further 
study it became apparent. that 
this condition had developed in 
cases which had quiet and shallow 
respirations during anesthesia 
and which had been administered, 
among other agents, cyclopro- 
pane and curare. 

In the following cases there 
seems to be no substantial sur- 
gical reason for the picture which 
developed after the patient had 
returned from surgery. 

Case 1.—A cholecystectomy on 


a patient induced by pentothal 


and carried on cyclopropane and 
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*From the Department of Anesthesiologs 
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Oregon. 


curare. [he blood pressure in 
this case was 160/85 and _ rose 
gradually at the completion of 
the operation to 180/85. Shortly 
after returning from surgery it 
was noted that this patient was 
very diaphoretic and pallid. Re- 
peated blood pressure readings 
averaged 75/50. The pulse was 
64. | 

Case 2..-A cholecystectomy in- 
duced with pentothal and carried 
on cyclopropane, ethylene and 
curare. At the start of anesthesia 
the blood pressure was 110/75 
and at the conclusion of the oper- 
ation the blood pressure was 
135/80. After returning from sur- 
gery, the patient became very 
diaphoretic and pallid. Repeated 
blood pressure readings averaged 
85/45. The pulse was 76. 

Case 3.—A bowel resection, in- 
duced with pentothal, carried on 
cyclopropane and curare. Systol- 
ic pressure ranged from 100 at 
the start to a climax of 130 and 
was 120 after the operation had 
been completed. The patient, 
shortly after surgery, was noted 
to have a blood pressure of 70/38 
and pulse of 60. 

Case 4.—A_ hysterectomy 
duced with pentothal and carried 
on cyclopropane and .curare, 
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whose average systolic pressure 
during operation was 120, show- 
ed symptoms of shock with a 
blood pressure of 78/58 after 
surgery and had a pulse of 80. 


Case 5. — A cholecystectomy 
whose systolic pressure was 120 
at the beginning of the operation 
and rose to 150 at the completion. 
Qn return from surgery the pa- 
tient became pallid, perspired 
profusely, and had repeated blood 
pressure readings of 70/54 and a 
pulse of 74. | 


In all these cases the blood 
pressure was maintained or raised 
during anesthesia and did not 
fall until the patient was sepa- 
rated from the anesthesia ma- 
chine. The picture was that of 
ordinary or traumatic shock with 
the exception of one factor—the 
very slow pulse rate. None of 
these cases were fatal and, with 
treatment, all rallied from their 
shock in a matter of several hours. 


Others have commented on sim- 
ilar experiences. In 1952 Meta 
described cyclopropane shock. He 
felt that it is due, at least in part, 
to a high carbon dioxide level in 
the blood during anesthesia as a 
result of the respiratory depres- 
sant action of cyclopropane. The 
blood pressure drops after the 
stimulating effect of carbon diox- 
ide is removed. 


Price, Conner, and Dripps 
found that the increase in arterial 
blood pressure observed during 
cyclopropane administration oc- 
curred in the absence of respira- 
tory acidosis. Accumulation of 
carbon dioxide, in the arterial 
blood, however, was associated 
with greater increase in arterial 
pressures. 
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At the University of Minnesota 
Hlospitals, Miller and associates 
studied respiratory acidosis dur- 
ing anesthesia. A portable rapid 
vas analyzer was used in this 
study. They demonstrated myo- 
cardial toxicity evidenced by 
ventricular fibrillation when a 
high alveolar carbon dioxide ten- 
sion was rapidly converted to a 
normal one. They were able to 
demonstrate that 35% of major 
surgical cases undergoing gener- 
al anesthesia experience at least 
a twice normal alveolar carbon 
dioxide tension during some fif- 
teen minute period. 


Fisher has cited figures ob- 
tained during experimentation 
showing the CO. content of the 
alveoli under various conditions. 
Normally the aleveoli contain 
5.6% of COs. Under anesthesia 
and with assisted respirations 
this rises to 6.8%. If the respira- 
tions are not assisted the percent- 
age of COs rises to the alarming 
figure of 12.3%. 


There are few good clinical 
signs available to tell of carbon 
dioxide accumulation. Neither cy- 
anosis nor depression of blood 
oxygen saturation always appears 
with respiratory acidosis. The 
Minnesota investigators have not- 
ed a critical phase right after 
the switch over to air in patients 
with severe respiratory acidosis 
and they have suggested th pos- 
sible relationship of this phenom- 


ena to certain previously unex- 


plained cases of cardiac arrest. 
hese authors studied the surgi- 
‘al deaths associated with car- 
liac arrest and they felt that 
here was a possibility carbon 
lioxide might be implicated. They 
concluded that patient, after 
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prolonged and severe respiratory 
acidosis, hovers on the brink of 
disaster if suddenly ventilated 
with a mixture low in carbon 
dioxide. They recommended sup- 
plementing respiration through- 
out the period of anesthesia. 

In 1952 Maloney and co-work- 
ers called attention to the fact 
that it is very difficult to be sure 
that there is an adequate tidal 
volume of gas even if the breath- 
ing bag is constantly observed. 
The very important difference of 
100 cc. between an adequate tidal 
volume of 280 cc. and an inade- 
quate one of 180 cc. may be 
scarcely noticeable by observing 
the bag. These men employed a 
simple ventilation meter to give 
an adequate measure of respira- 
tory exchange. Even though the 
anesthetic mixture contains a 
high percentage of oxygen and 
may allow oxygenation of the 
blood, it may be inadequate for 
the excretion of carbon dioxide. 
The patient’s color may be good 
while carbon dioxide continues to 
build up in the blood. These 
authors conclude from their stud- 
ies that severe hypo-ventilation 
occurs much more frequently than 
is realized. 

Watrous, Davis, and Anderson 
believe that anesthesia deep e- 
nough to produce relaxation of 
abdominal muscles causes at least 
a degree of respiratory depression. 
The coincidental depression with 
corresponding respiratory acido- 
sis warrants the use of assisted 
respiration to return the alveolar 
carbon dioxide tension to near 
normal. 

Stormont and associates also 
observed that the accumulation of 
carbon dioxide during closed cir- 


cuit cyclopropane anesthesia can_ 
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be prevented by assisted 
respiration. 

Whitacre, Fisher, and Wiggin 
have found that when curare and 
cyclopropane are used together, 
assisted respiration is necessary 
to insure adequate carbon dioxide 
elimination and oxygen absorp- 
tion. Assisting or supplementing 
respiration also helps to correct 
the depression of the respiratory 
center to carbon dioxide which 
occurs with many of the pre- 
medication sedatives and. many 
of the anesthetic agents. If res- 
piration is not supplemented, ex- 
cess carbon dioxide. may collect 
without clinical signs or symp- 
toms. The prevention of this 
carbon dioxide retention prevents 
the post-operative reaction known 
as “cyclopropane shock” which is 
probably due to the sudden re- 


lease of an excessive’ carbon 
dioxide tension with” resulting 
hypotension. 


In studying the effect of the 
electroencephalogram in the eval- 
uation of carbon dioxide accumu- 
lation during surgery, Simeone 
and associates have noted that, 
at a given anesthetic level, de- 
pression of the brain waves is 
proportional to the increase in 
blood content of carbon dioxide. 

Gibbs has shown that carbon 
dioxide accumulation in the blood 
depresses the potential and 
frequency of electro- 
encephalogram. 

At the recent Pacific Coast Sur- 
gical Association meeting, Tuohy 
warned of the dangers of curare- 
like agents producing CQO. accu- 
mulation. At the same meeting, 
Motley suggested the use of a 
positive and negative pressure 
anesthetic machine to prevent 
such COs. accumulations. 
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Our turther observations were 
made on 124 cases of general 
anesthesia. In these cases respi- 
rations were assisted in an at- 
tempt to prevent the accumulation 
of carbon dioxide. If the gas ma- 
chine used had a pressure gauge, 
the breathing bag was compressed 
until the gauge registered from 
5 to 7 mm. of mercury. When 
using a machine without a pres- 
sure gauge, enough pressure was 
exerted on-the bag to make the 
chest rise substantially. This was 
done every second, third or fourth 
respiration, depending upon =the 
amount of depression resulting 
from the anesthetic agents. In all 
these cases, cyclopropane was 
the primary agent, supplemented 
with curare. The patients ranged 
in age from 17 to 74 vears. The 
duration of the operation was 
from 40 minutes to 4 hours and 
17 minutes. Fifty-three of these 
cases lasted from 60-90 minutes, 
41 from 1 1/2 hours to 2 hours, 
and 10 from 2 to 2 1/2 hours. The 
CO» absorption technic was used 
in all cases. 


While hypercapnea developed 
to some degree in spite of inter- 
mittent assisted respiration, it 
was a great deal less severe than 
if assisted repirations had_ not 
been carried out. Hypotension oc- 
curred to some degree in the first 
few minutes after the patient 
was separated from the gas ma- 
chine as the carbon dioxide was 
exhaled into the atmosphere. If 
the pressure fell 15 mm. or was 
as low as 85, treatment was begun 
by giving 3 to 5 mg. of vasoxyl 
intravenously. This was repeated 
in five minutes if the blood pres- 
sure had not risen adequately. In 
all of these 124 cases, when the 
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blood pressure was raised to nor- 
mal levels in this way it remained 
stable. No evidence of prolonged 
post-operative hypotension or sec- 
ondary shock was noted in any 
of these cases. Vasoxyl was used 
because it produces a prompt and 
prolonged rise in blood pressure 
without causing central stimula- 
tion and, as shown by Dripps, 
Kester, and Rueben, without 
causing cardiac irregularities 
even during cyclopropane anes- 
thesia. Ephedrme and_ similar 
vasopressors are definitely contra- 
indicated in association with cy- 
clopropane anesthesia because of 
cardiac effect 
SUMMARY 

1. Hypotension following anes- 
thesia has been studied and the 
literature reviewed. 

The rapid dispersion of accu- 
mulated CO. after termination of 
anesthesia is thought to be the 
cause of the hypotension. 

3. Complete relief from the syn- 
drome described was obtained by: 

(a) Assisting or supplement- 

ing respirations during 

anesthesia. 

(b) Using vasoxyl post- 

operatively in some cases as 


described. 
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Hyperthermia 


Ellen S. M. 


Aitken, R.N. * 


St. Paul 


In recent months, our attention 
has been focused on the subjects 
of hyperthermia, heat retention, 
heat stroke, and heat pyrexia. 
These terms apply to high tem- 
peratures in individuals who, in 
our interests, are in the operating 
room, undergoing, or having 
undergone, a surgical procedure 
under the influence of a general 
anesthetic agent. 

It is known that temperatures 
vary in individuals, due to the 
loss of control of heat regulating 
centers of the brain. The patient 


tends to take on the temperature. 


of his environment, behaving 
somewhat like a_ polkilothermal 
animal. Considerable damage can 
he done to patients with marked 
elevation of temperature—con- 
vulsions, coma, and psychic dis- 
turbances in the recovery stage. 
It is suggested that liver cells 
and cells of the central nervous 
system are the most susceptible 
to damage by fever. Such dam- 
age, determined by autopsy find- 
ings, may result in: | 

> (1) General degeneration of 
the neurons of the-central nervous 
system 


Read before a meeting of the general duty 
and faculty nurses at Bethesda Hospital, 


St. Paul, moderated by R. J. Ripple, M.D., 
Anesthesiologist. 

*Chief Nurse Anesthetist, Bethesda Hospital, 
St. Paul. 


(2) Centro-lobular liver 
necrosis 
(3) Lower nephron nephrosis 
(4) Wide-spread hemor- 
rhages in the lungs and sub-endo- 
cardial tissue 
With fever of any kind, there 
is an increased metabolic demand 
on oxygen, and if the cardio-res- 
piratory transport system of the 
body cannot meet the demand, 
hypoxia of the tissues develops. 
Pathological lesions, similar to 
those found in patients dying 
from the aftermath of fever ther- 
apy, are found. Hyperthermia 
(unusually high fever) places con- 
siderable strain on the cardio- 
vascular system. The response of 
this system to heat decreases the 
ability of the body to withstand 
circulatory stress in this way: 
\We all know that the resistance 
of an individual under anesthesia 
is lowered, and that there is some 
degree of traumatic shock in any 
type of surgery. Ilandling of tis- 
sue with loss of — hemoglobin, 
coupled with hyperthermia, ren- 
ders the cardiovascular system in- 
capable of performing its func- 
tion, which is to distribute cir- 
culating medium to all parts of 
the body. With the metabolic 
demand on oxygen denied, vital 
organs degenerate and die. The 
extent of damage depends upon 
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the elevation of the temperature 
and the length of time the fever 
has existed. | 

Robert E. Clark, M.D., Louis 
R. Orkin, M.I)., and E. A. Roven- 
stine, M.D., in their article, “Body 
Studies in the Anesthetized Man,” 
have brought to light some in- 
teresting and helpful facts. A 


study in body temperatures while 


patients were under anesthesia 
was conducted by means of a 
specially devised machine called 
a Micromax. 6-point recording 
thermocouple (Leads & Northrop 
Co., Philadelphia). With the aid 
of this mechanism, the tempera- 
ture with the closed system, in- 
side the body, could be deter- 
mined. The patients selected for 
surgery were people whose sur- 
gical procedure would be from 
21/2 to 41/2 hours duration. The 
to-fro circle absorption and non- 
rebreathing technics were used. 
' Cyclopropane and ether were used 
in the to-fro and circle absorption 
systems, and nitrous oxide, oxy- 
gen, and sodium pentothal for the 
non-rebreathing system. The pa- 
tients selected had no history of 
previous temperature had 
heen given satisfactory  pre- 
medication. 

The following readings were 
taken in operating rooms with 
humidity about 55%: 

(1) With temperatures rang- 
ing from 90 to 95°, 3 out of 7 
patients required treatment for 
heat retention with ice bag ther- 
apy—one after 2 1/2 hours, one 
after 4 hours, and the other after 
4 1/2 hours duration. 

(2) With temperatures rang- 
ing from 80 to 85°, two out of five 
developed heat retention symp- 
toms in 3 1/2 hours. 

_) With temperatures rang- 
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ing from 85 to 89°, three out of 


sixteen developed symptoms 


which were apparent at the close 
of the operation. 

All cases of heat retention 
occured when the to-fro technic 
Was used. 

The above studies are suffi- 
cient to make us conscious of the 
presence of conditions promoting 
heat retention, so that we may en- 
deavor to eliminate such sources 
that come within our jurisdic- 
tion. The principal source of heat 
gain in the body is the combus- 
tion of carbohydrates, fats, and 
proteins. Add to this operating 
room lights, warm bodies of the 
surgeons, hot laparotomy packs 
and instruments, plus a heavy 
draping. 

Keeping a sterile field is al- 
ways a consideration of the sur- 
gery team. Many thicknesses of 
drapes for the maintenance of 
asepsis have been a ruling for 
years, without too much thought 
for the patient beneath, regard- 
less of whether there is a rise in 
the temperature of the room or 
not. According to the records of 
the author, the temperature 
under the drapes was 8 to 10 de- 
grees higher than the room air 
when temperatures were from 80 
to 90° F. 

Therefore, with so-called “heat 
gain” in a patient undergoing 
surgery, some means of elimi- 
nation must be attained to keep 
a balance. Four methods of heat 
loss were mentioned: (1) Radi- 
ation, principally at comfortable 
room temperatures; (2) Con- 
duction—application of cold tow- 
els or icebags, so placed as to 
cool the body; (3) Convection-— 
warming the air coming in con- 
tact with the body, possibly by 
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use of a fan. This method is not 
recommended in the operating 
rooms, and therefore is not avail- 
able to the surgical patient; (4) 
vaporation—as the temperature 
rises, the patient must perspire. 
Depressing evaporation with the 
heavy drapings, as in surgery, in- 
hibits the perspiring mechanism, 
which in turn raises the body 
temperature. When the perspir- 
ing mechanism fails, heat reten- 
tion is almost certain to develop. 

During warm weather, when 
the room temperature of the sur- 
gical theatres is high, the lightest 
possible draping is advocated. 
Actually, asepsis is maintained 
more satisfactorily with light 
drapes and the patient 1s less 
likely to perspire througr them, 
causing contamination of the 
field. 

Ivaporation, by way of the 
lungs, is another important factor 
in eliminating “heat gain.” It is 
claimed that an overall 10% of 
hody heat loss is dispersed by this 
method. The percentage is de- 
creased with the different tech- 
nics of anesthesia administration. 
Non-rebreathing systems permit 
free lung evaporation; yet this is 
not enough to prevent a rise in 
body temperature. In the circle 
absorption system there is less 
evaporation because of the action 
of the patient’s carbon dioxide on 
the soda lime. At a lower tem- 
perature, the gases return satu- 
rated to the patient. There is 
some condensation in the corru- 
gated tubes and face piece, plus 
an estimated total heat loss of 
about 4% of the basal heat 
production. 

With the to-fro system, condi- 
tions are different. This system 
does not permit evaporation of 
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vapor from the lungs. The tem- 
perature of this system. is hotter 
than the expired gases. Heat 
gain is the result, not due to the 
warm gas, as might be thought, 
but due to the water condensation 
in the lungs and airway that it 
takes to cool the gases to body 
temperature. The total “heat 
gain’ is about 4% of the basal 
heat production. 

It was felt that the increase in 
vapor condensation would prove 
a hazard to the anesthetized pa- 
tient. It has also been pointed out 
that in the circle absorption and 
non-rebreathing systems, conden- 
sation does not occur in such 
amounts. The to-fro system ap- 
pears to be the one method by 
which it does. With the rise in 
temperature of the operating 
room, the to-fro system may be 
undesirable from the standpoint 
of the resulting heat gain. In the 
experiments mentioned, 9 out of 
10 of the heat retention cases 
were of the to-fro technic. [rom 
these facts, [| would assume that 
of the 3 systems, circle absorp- 
tion and non-rebreathing would 
be the most favorable methods of 
administering anesthesia during 
the warm months and when the 
surgery is not elective. There is 
no guarantee that heat retention 
would not develop, but there are 
a few precautions that can be 
taken in the interest of preven- 
tion. As mentioned in foregoing 
paragraphs, with lighter draping 
many sheets and towels could be 
eliminated without jeopardizing 


the surgical technic and _ sterile 
field. Wherever possible, during 
the surgical procedure, frequent 
lifting of the drapes to permit a 
circulation of air will aid evapora- 
Proper preparation of the 


tion. 
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patient in regard to fluid balance 
prior to and during surgery, and 
replacement of lost fluids in equal 
amounts will help to eliminate 
some of the danger. Observation 
of the patient’s increasing 
warmth, followed by cessation of 
sweating and a sudden rise in 
temperature, are urgent indica- 
tions of heat retention. It has 
heen suggested that readings 
taken of the posterior nasal tem- 
perature would assist in deter- 
mining the on-coming 
retention. 


The treatment progresses with 
one thought in mind, 1.e., a reduc- 
tion in the temperature as quickly 
as possible. As stated betore, the 
higher the temperature and the 
longer its duration, the more dan- 
ger to liver, central nervous sys- 
tem and other vital organs. Tem- 
perature can be reduced by: 


(1) Fluids intravenously 


(2) Cold towels and ice bags 


around the chest, axilla, thighs, 
groin and as far as possible with- 
out interfering with the surgery 


(3) Ice in the Ether attach- 
“ment of the machine to cool the 
inspired air as much as possible 


(4) Controlled respirations. 
It is known that muscular activity 
increases heat production. Con- 
trolled or assisted respirations 
are associated with less internal 
heat than respirations that are 
spontaneous. 


(5) Having the patient 
breathing oxygen, so as to control 
his own thermoregulatory system. 
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CASE STUDIES 
(1) Child 11 yrs. Mastoidec- 


tomy. Very toxic with tempera- 
ture. Anesthesia: [Ether urge. 
Cold application to thighs and 
chest. Induced under ether and 
intubated. Carried with ether 
urge and high oxygen flow. Child 
kept cold by constant fanning, 
bathing and undraping, for 2 hrs. 
and 40 minutes. When tempera- 
ture rose and became uncontrol- 
lable, procedure was discontinued 
at request of anesthesiologist. 
Typical case of Hyperthermia be- 
cause of toxicity and loss of heat 
control. Patient lived for + days 
postoperative and then expired 
suddenly. Postmortem showed a 
cerebral abscess which probably 
was the main cause. of the 
llyperthermia. 

(2) Child 5 yrs. Emergency 
appendectomy. ‘Toxic with high 
temperature. Anesthesia: Vine- 
thene to ether urge. Cold packs 
to chest and upper extremities. 
Induced with vinethene and car- 
ried on ether urge. Not intubated, 
oral patent airway used. Good 
exchange throughout. Prepared 
for surgery. Severe convulsion 
commenced after skin incision 
was made. Ether discontinued. 
Sodium pentothal, 2 1/2% sol*., 
given intravenously. 6 cc. given 
before convulsion was controlled. 
Anesthesia agents changed to 
cyclopropane 20% and oxygen, 
supplemented with pentothal, to- 
talling 13 cc. for entire surgical 
procedure. Child cooled with cold 
packs, and temperature dropped 
after surgical drapes had been 
removed. Convalescence moder- 
ately stormy, due to toxicity. Was 
controlled with antibiotics. Home 
on 7th day, recovered. Any seri- 
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ousness of damage done by Hy- 
perthermia possibly was averted 
by corrective measures. 


(3) Child 4 yrs. Emergency 
appendectomy. ‘Toxic with high 
temperature, Anesthesia: In- 
duced with vinethene and carried 
with ether urge. Procedure un- 
eventful until the close of the 
operation. Patient developed se- 
vere convulsion. [Ether was dis- 
continued and a full flow. of 
oxygen given. Closure was hur- 
ried, draping removed, and_ the 
child packed in cold towels and 
ice. Intravenous fluids were given. 
Temperature did not drop: with 
all measures, rose to 108” R. 
Child expired suddenly 12 hours 
postoperatively. This was defi- 
nitely a case of Hyperthermia 
due to prolonged toxicity, cli- 
maxed by the use of a general 
anesthetic. 


(4) Child 3 yrs. Hernioplasty. 
Inlective surgery. Normal tem- 
perature prior to surgery. Anes- 
thesia: Vinethene, ether urge. 
Not intubated. Induced with 
vinethene and carried with ether 
urge. Satisfactory respiratory ex- 
change throughout, with patent 
oral airway. Condition under 
anesthesia satisfactory until clo- 
sure was being made. Sudden rise 
in body temperature. Cold packs 
around chest and upper extrem- 
ities applied immediately. Anes- 
thetic discontinued and oxygen 
given freely. H{furried closure at 
the request of anesthetist. Tem- 
perature when drapes were re- 
moved was 100° R., which fell 
within one hour of convalescence. 
This child was on the verge of 
Hyperthermia before controlling 
measures were used. 
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(5) Female 40 yrs. Two pro- 
cedures: Cholecystectomy and 
common duct exploration, and 
exploratior for hemorrhage. Ab- 
normal electrocardiogram of un- 
determined type. Anesthesia: So- 
dium pentothal, Bairds sol®., ni- 
trous oxide and oxygen. Induced 
with sodium pentothal, intubated 
and carried on Bairds sol®. with 
nitrous, oxide and oxygen in a 
circle absorption technic. Consid- 
erable difficulty was encountered 
in maintaining an adequate oxy- 
gen exchange even with an intra- 
tracheal tube in place. However, 
except for some hoarseness, the 
patient emerged from the anes- 
thetic satisfactorily. Within 12 
hours it was evident that there 
was some internal hemorrhage 
and that surgical intervention 
Was imperative. During the sec- 
ond surgical procedure, with the 
same consideration of anesthesia, 
the patient was slightly cyanotic 
from induction, and appeared to 
have a spasm of the bronchial 
tree throughout the surgical pro- 
cedure with considerable mucus. 
l'neventful until closure, when 
again there was difficulty in main- 
taining exchange of oxygen. Tra- 
cheotomy was recommended and 
commenced with positive oxygen 
pressure. Color improved slightly 
in presence of oxygen. ‘Tempera- 
ture then rose following surgery 
and, in spite of measures taken, 
became uncontrollable. Patient 
expired on the 9th postoperative 
day with a temperature of 105°. 
Anoxia, hemorrhage and shock 
causing the resulting IHlyperther- 
mia—a strain on the cardiovascu- 
lar system that could not be tol- 
erated in this patient 
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Stress 


Edmund E. Beard, M.D.* 
Cleveland, Ohio 


Ky the word “stress” the physi- 
cist means the interaction between 
a force applied to an inanimate 
object and the resistance to that 
force offered by the object. The 
force tends to deform the object 
and the object resists being de- 
formed. The word * 
introduced into medicine to in- 
dicate a biologic counterpart of 
this physical concept. A state of 
biologic stress occurs in a living 
body whenever it is affected by 
an agent capable of doing damage. 

This effort of the organism to 
maintain the status quo and the 
mechanisms utilized by it in so 
doing have been of high tnterest 
to a number of able investigators 
for many vears. A century ago 
Claude Bernard talked about the 
milieu interieur and the impor- 
tance of maintaining its constan- 
cy in spite of changes in the ex- 
ternal environment. 

Tn the 1920’s Cannon used the 
term “homeostasis” to indicate 
the balance in which the body 
kept itself in spite of upsetting 
influences. Ile worked especially 
to discover the roles of epine- 
phrine and the autonomic ner- 


Read hefore the Ohio State Association of 
Nurse Anesthetists, March 31, 1954. 

*Assistant Clinical Professor of Medicine. 
Western Reserve University. Physician to St. 
Luke’s Hospital and Cleveland City Hospital. 
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vous system in this function. He 
showed, for example, that in a 
state of emergency demanding 
effort by the body there is an in- 
crease in the amount of epine- 
phrine produced; that this raises 
the blood pressure, speeds up the 
heart, decreases the activity of the 
intestinal tract, dilates the blood 
vessels going to the skeletal mus- 
cles, and, in general, puts the body 
into readiness for fight or flight, 
for maximum muscular effort. 
epinephrine is the hormone from 
the adrenal medulla. 

\ decade later the first potent 
extracts from the adrenal cortex 
were called by Hartman, “general 
tissue hormones,” hecause they 
seemed necessary for the proper 
functioning of most all body 
cells and helped to maintain resis- 
tance to infection, to combat 
fatigue, and to keep the cells 
hvdrated. 

A number of investigators de- 
scribed reactions of the body to 
a varietv of agents. as Leriche 
wrote of the Maladie postohera- 
toire, or post-operation sickness. 
and the changes in blood chemis- 
trv and blood picture which he 
thought were characteristic of 
this state. Others reported mor- 
phological, functional, and_ bio- 
chemical changes following ex- 
posure to certain agents (drugs. 
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infections, trauma, burns, cold, 
etc.). All over the world men 
were studying shock—its causes, 
physiology, and treatment. 

A different approach, which 
eventually helped to shed light 
on the means by which the body 
tnarshalled its defenses, was that 
of Wagner-Jauregg, who, as early 
as 1887, wrote of the therapeutic 
effect of fever in the treatment of 
certain mental diseases, especially 
general paresis. From his work 
came the development of fever 
therapy, foreign protein therapy, 
and non-specific therapy. 

In 1936 Selve first published 
his observation that the svstemic 
reaction of the body was much 
the same, regardless of the nature 
of the damage inflicted. He saw 
that various stress-producing a- 
gents (trauma, toxins, asphyxia, 
infections, and even nervous 
strain) produce a syndrome of 
reaction which consists basically 
of atrophy of the thymus and 
lymphoid tissue, gastro-intestinal 
ulceration, and enlargement of the 
adrenal cortex. Following the clue 
of the enlarged adrenal cortex 
he found that there is, indeed, an 
increase in the amount of adrenal 
cortical hormones produced in the 
state of stress, and that some of 
the effects of this increased hor- 
mone production are of benefit 
in helping the body adjust to and 
resist damage. He showed that 
adrenalectomized animals are 
very inefficient in adapting them- 
selves unless they are given cor- 
ticoid hormones. This fits per- 
fectly with what had been known 
for some time about people suf- 
fering from Addison’s disease. 
which is due to failure of function 
of the adrenal cortex. 
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A man was brought to the hos- 
pital for admission. He arrived 
in the afternoon and went through 
the usual admitting procedure, 
which takes some time, without 
obvious evidence of being seri- 
ously ill; however, he lapsed into 
coma and died even before he 
was taken to the ward. Autopsy 
showed tuberculous destruction 
of both his adrenals. He had left 
home early that morning and had 
had nothing to eat for perhaps 
eight hours. Knowing how poorly 
\ddisonians maintain blood sugar 
levels when fasting it seemed 
likely that this died of 
hypoglycemia. 


Somewhat similar is the case 
of a young woman who became 
irrational and then comatose on 
the second day of an attack of 
flu. She was admitted through 
the Ikmergency Room. Blood wwas 
drawn for examination and then 
she was given saline,and dextrose 
intravenously. Within a_ few 
minutes she regained conscious- 
ness. Her blood sugar turned out 
to be 30 mgms. per 100 cc. That 
clue led to the theretofore unsus- 
pected diagnosis of Addison's 
disease. 


Another man, known to have 
Addison’s disease, developed a- 
cute appendicitis. l‘ortunately the 
findings upon physical examina- 
tion were quite characteristic, be- 
cause instead of the low-grade 
fever and the leukocytosis which 
are part of the picture of acute 
appendicitis, this man had a tem- 
perature of over 40 degrees C. 
and a W.B.C. of 3400 per cu. mm. 
These bizarre findings were due 
to the fact that his body, having 
no adrenals, could not .increase 
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the output of the cortical hor- 
mones necessary to put the body 
into the best position to resist 
the infection. 

Selye showed also that the 
pituitary gland is essential for the 
defense reaction. When the pitut- 
tary is removed from an animal, 
he behaves, in many respects, as 
though adrenalectomized, and dis- 
plays a reduced resistance to the 
effects of stressors. This was not 
unexpected, for it had been known 
for some time that the adrenal 
cortex is dependent upon the pt- 
tuitary for maintenance of its 
size and function, which are reg- 
ulated by that pituitary hormone 
called ACTH, or adrenocortico- 
trophic hormone. 


The natures of the adrenal 
cortical hormones were made 
clear when pure preparations of 
them became available, and it was 
possible to examine their separate 
functions. Bit by bit it was estab- 
lished that the adrenal cortex is 
a very important organ in main- 
taining the balance of the body 
in regard to sodium, potassium, 
water and glucose; that it contrib- 
utes greatly to the proper func- 
tioning of the cardio-vascular, 
the gastro-intestinal, the urinary, 
the nervous and the hematopoietic 
systems. Most recently it has 
been discovered that it 1s the or- 
gan which, in large part, directs 
tissue response locally to injury ; 
that is, regulates the amount of 
inflammatory reaction and con- 
nective tissue formation at the 
site of attack. Probably by way 
of this tissue control (quite pos- 
sibly also by means of some other 
effect) it in some degree deter- 
mines the resistance of the body 
to infection. 
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The hormone which controls 
sodium, potassium, and _ water 
balance is referred to as the “elec- 
trolyte-balance” hormone, or the 
“mineralocorticoid.” The name 
“electrocortin” has recently been 
suggested for it. It also acts to 
stimulate the inflammatory and 
connective tissue response to in- 
jury, and in this role it has been 
referred to as the “prophlogistic” 
hormone. The growth hormone 
of the pituitary (STH) affects 
tissue in the same way, and so 
cooperates with the prophlogistic 
hormone of the adrenal. The 
hormone which has to do with 
the regulation of the blood sugar, 
and which, among other things, 
affects the nervous system and 
the composition of the blood, is 
called the “glucocorticoid” or 
“glucose metabolism” hormone. 
We believe that hydrocortisone, 
very similar in its effect to corti- 
sone, is the glucocorticoid pro- 
duced by the adrenal cortex. This 
same hormone operates to resist 
the inflammatory and connective 
tissue response, and so has been 
called also the “antiphlogistic” 
hormone. 


As a reaction to injury of what- 
ever nature, it has been fairly well 
established that the pituitary is 
stimulated so that it puts out 
more of the growth hormone 
(STH), and ACTH. The former 
acts, in conjunction with the pro- 
phlogistic hormone electrocortin, 
to promote tissue reaction to the 
damaging agent. This helps in 
repair and probably also in re- 
sistance to infection. The latter, 
ACTH, stimulates the adrenal to 
increase its output of hydrocorti- 
sone (glucocorticoid and anti- 
phlogistic) which, in turn, acts 


to increase blood sugar, elevate 
the white blood cell count, keep 
fever down, and to resist tissue 
reaction. All these effects: must 
be in proper balance in order to 
serve the best interests of the 
body, and dire results might fol- 
low if one should dominate all 
others. Certainly it been 
learned from animal experiment 
and from observations in humans 
that with the mineralocorticoid 
one can produce edema and _ hy- 
pertension, and that with = the 
glucocorticoid one can produce 
interference with wound healing, 
diabetes, psychosis, ete. Some 
recent work suggests that the 
pathogenesis of some types of 
leukemia may involve imbalance 
of the adrenal hormones. In the 
field of reaction to infection there 
is much evidence to support this 
theory. The rat normally is 
highly resistant to infection with 
tubercle bacillus; with cortisone 


or ACTH it may be made quite 


susceptible. 

Recently we had in the hospital 
a man with functioning adrenal 
cortical carcinoma with wide- 
spread metastases, which meant 
that he had been subjected for a 
long time to endogenously ad- 
ministered cortical hormone. in 
large doses. He had the usual 
evidences of Cushing’s disease: 
moon face, buffalo hump, polycy- 
themia, plethora, hypertension. 
diabetes, osteoporosis. mental 
changes, and poor resistance to 
infection. The last of these was 


dramatically illustrated at autop- 
sy, which disclosed wide-spread 
infection, 

myocarditis. 


Consideration of these facts and 
other pertinent ones will suggest 
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that in them may le knowledge 
upon which could be built a new 
concept of the nature of disease. 
Certainly we could make use of 
a fresh approach. Such things as 
rheumatic fever, rheumatoid ar- 
thritis, lupus erythematosus, leu- 
kemia, psychosis, gout, most cases 
of diabetes, hypertension, many 
skin diseases, allergic reaction, 
intestinal ulcers, renal disease, 
and many others as diverse and 
as important have never been 
explained in their pathogenesis 
and, for the most part, have re- 
sisted the development of satisfac- 
tory therapy. Now it is certain 
that all of these have some very 
cogent relationship to the adrenal 
hormones. Some of them —dia- 
betes, ulcer, hypertension, and 
psychosis, for example — have 
been produced in the human by 
the administration of these her- 
mones; others —— gouty attack, 
asthma, Ivmphatic leukemia and 
the rheumatic diseases have 
heen, at least temporarily, sup- 
pressed by them. 


Selye has put these things to- 
yether and has pointed out that, 
in the process of adaptation. to 
stressor agents, it 1s possible that 
there could arise imbalances o: 
one sort or another which in 
themselves would be capable of 
producing disease. To diseases 
arising in this manner he_ has 
given the name “diseases of adap- 
tation.” Clinically we see diabe- 
tes mellitus develop after stress 
of obesity, hyperthyroidism, or 
infection. This is especially true 
in people whose families show a 
history of the disease. We have 
for a long time regarded duodenal 
ulcer as being related in its origin 
to stress, often emotional, and 
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have known, since Curling’s de- 
scription in 1842, that it some- 
times comes into being as the 
result of burn of the skin. 

A lot of ground has_ been 
covered in the last quarter of a 
century. There is no question but 
that we now have a much clearer 
perception of the behavior of the 
hody in the state of stress, and 
we have a good clue to the patho- 
genesis of many diseases pre- 
viously considered of unexplain- 
able origin. Today's hope is that 
we may soon learn how to manip- 
ulate treatment so that the bal- 
ance of the body may be righted 
and some of these serious diseases 
may be permanently cured. Fur- 
ther, we hope to learn how to 
prevent the development of im- 
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balance and disease. Of course 
this is, and has been, the great 
aim of Medicine, and actually we 
have been using some fairly po- 
tent tools toward this end for 
years. Good diet; avoidance of 
overweight; enough rest; avoid- 
ance of injury, extremes of heat 
and cold, intoxication, and ner- 
vous strain all reduce stress and 
certainly help to minimize the in- 
cidence of diseases of adaptation. 
The whole effort of the anesthe- 
tist is to shield the patient from 
stressors such as pain, nervous 
shock, anoxia, fatigue, chilling, 
blood loss, dehydration, and 
chemical imbalance. It must be 
remembered that the anesthetic, 
is, in itself, a stressor of the first 
magnitude. 
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Infant Resuscitation After 
Cesarean Section | 


Philip Kromm, R.N., B.A. * 
Moscow, Idaho 


Childbirth by Cesarean Section 
presents definite problems which 
make the birth somewhat hazard- 
ous. Such a birth is considered 
an emergency measure. It is an 
emergency to deliver the child 
when the mother is malformed or 
when some other untoward situ- 
ation, such as abruptio placenta, 
is evident. 

Naturally, the most urgent need 
is to deliver the child by the safest 
method and in the shortest pos- 
sible time. Here is where the 
anesthetist can do much good by 
using the technic that will be 
safest for the mother and for the 
child. 

At Gritman Memorial Hospital 
in Moscow, Idaho, during the 
period from September 1951 to 
September 1954, there were 76 
Cesarean Sections. Twenty-eight 
were done under low spinal anes- 
thesia and 48 under general anes- 
thesia, with no infant or maternal 
deaths in surgery. Of the 7 suc- 
cessful resuscitations, 1 baby 
died, due to an esophagotracheal 
fistula, 24 hours after birth. 


(GENERAL ANESTHESIA 


The technic for general anes- 
thesia is as follows: After the 
mother is on the operating table, 


Memorial Hospital, 


*Anesthetist, (ritman 
Moscow, Idaho. 


normal saline solution is started 
intravenously and allowed to drip 
in slowly. After the child is born, 
a unit of compatible blood is add- 
ed to this solution.. moth- 
er having a Cesarean Section has 
had her blood typed and cross- 
matched and has two units of 
blood in reserve.) The anesthet- 
ic is started by letting the moth- 
er breathe 100% oxygen for about 
a minute; then ether is turned on 
to #1 on the guage. The ether 
helps stabilize heart action when 
cyclopropane is given. Then ni- 
trous oxide is started at a flow 
rate of 150 cc. per minute. The 
nitrous oxide helps dilute the mix- 
ture and prevents the ether and 
cyclopropane from hecoming too 
irritating. Cyclopropane is_ in- 
creased gradually until the pa- 
tient can tolerate 600-700 cc. per 
minute. The mother, however, is 
the final index as to the tolerance 
of cyclopropane and the anesthe- 
tist must be alert to any sign of 
the mother’s inability to tolerate 
this concentration. 

When the surgeon exposes the 
uterus, all anesthetics are discon- 
tinued, oxygen alone being con- 
tinued until the child is delivered, 
After the delivery has been com- 
pleted, the mother is given pen- 
tothal sodium 2 1/2% (Abbott) 
plus curare (Squibb), nitrous ox- 
ide and oxygen. 
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Low SPINAL ANESTHESIA 


The low spinal block is admin- 
istered by the surgeon. The nee- 
dle is inserted in lumbar 
interspace, with the patient in 
sitting position. After 10 mgm. of 
pontocaine have been injected in- 
to the spinal canal, the patient re- 
mains in sitting position for 20 
seconds. When the patient is re- 
turned to the operating position, 
an intravenous infusion of normal 
saline is started. Oxygen is given 
to the mother to prevent nausea 
and vomiting. The blood pressure 
is maintained by regulating the 
flow of the saline solution and by 
continuing the administration of 
oxygen. No stimulants are given 
to the mother before the birth of 
the baby. 


TARE OF INFANT AFTER DELIVERY 


The established procedure for 
resuscitation has been used with 
success. Immediately after deliv- 
ery, the mouth of the child is suce- 
tioned with a rubber bulb syringe. 
If the child does not breathe or 
cry adequately within two min- 
utes, an infant size laryngoscope 
blade is used to expose the larynx 
and vocal cords and a #0 plastic 
intratracheal tube is inserted into 
the trachea. A #8 soft rubber 
catheter is inserted through the 
intratracheal tube and suction is 
applied with the Gomeo suction 
machine, the mucus being with- 
drawn with the catheter. By 
gently blowing into the intratra- 
cheal tube, the lungs are expand- 
ed. Oxygen inhalation through 
the intratracheal tube is given 
intermittently to simulate the 


depth and volume of breathing. 
After the child begins to squirm, 
raises its arms and legs and has 
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adequate respiratory excursions, 
the intratracheal tube is_ with- 
drawn and oxygen inhalation by 
mask is instituted. When the 
child cries and all evidence of 
cyanosis disappears, he is taken 
to the nursery. No stimulants are 
given while the infant is in an 
anoxic condition. Only after he 
hegins to breathe may one be 
oven, 

At Gritman Memorial Hospital 
‘ach child was resuscitated in the 
manner described. The children 
varied in age from 3 weeks pre- 
mature to term. Six mothers re- 
ceived atropine gr. 1/150 only and 
the seventh mother had demerol 
50 mgm. and atropine gr. 1/150. 
Four mothers had cyclopropane, 
nitrous oxide, oxygen and ether 
for induction. Pentothal sodium, 
curare, and nitrous oxide-oxygen 
were used after delivery. Three 
mothers had low spinal block with 
pontocaine 10 mgm. for induction 
and pentothal sodium, nitrous 
oxide-oxygen postpartum. The 
condition of the children varied 
‘rom slight to extreme cyanosis, 
from active movement to extreme 
flaccidity, and from full respira- 
tory effort to total absence of 
respiratory e:fort. In each child a 
large amount of mucus was with- 
drawn by suction and in one case 
of abruptio placenta a large a- 
mount of blood and mucus was 
withdrawn from the mouth, 
trachea and bronchi. There was 
slight crying in two children and 
total absence of crying in five 
children. The recovery of six 
children was complete. One died 
of a tracheoesophogeal fistula. 

It is felt that the children were 
not under the influence of nar- 
cotics due to heavy sedation of 
the mothers. The average time 
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from induction to severing the 
umbilical cord was 8-10 minutes, 
so we feel the anesthetic was not 
a contributing factor in the de- 
pression of the children. In each 
child, once the mucus was clear- 
ed from the mouth, trachea and 
bronchi, response was immediate. 

When it is evident at birth that 
the child is not going to cry, re- 
suscitation procedures should be 
started immediately “since perma- 
nent brain damage due to oxygen 
want is swift and devastating.”! 
It is my belief that the incidence 
of brain damage is in inverse ra- 
tio to the speed with which artifi- 
cial resuscitation is instituted. 

Livingstone has said, “The ob- 
ject of resuscitation is to remove 
carbon dioxide from the alveoli 
and introduce oxygen.”' Giving 
carbon dioxide-oxygen mixture to 
stimulate respiration is a common 
fallacy. Since there is an abun- 
dant supply of carbon dioxide in 
the body, adding more carbon 
dioxide will not stimulate the 
child to breathe, but actually will 
further depress the respiration. 

Kreiselman® has succinctly list- 
ed the causes of neonatal apnea: 
“The failure of the child to 
breathe may be due to asphyxia- 
tion, immaturity, brain damage 
and drugs.” I believe that some 
of the causes of these factors may 
be: 
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1. The lack of immediate suc- 
tioning to remove mucus 
from the child’s mouth. 
(asphyxia) 

2. Lack of speed on the part 
of the surgeon. The longer 
the mother is under anesthe- 
sia before delivery, the great- 
er the amount of anesthetic 
in the blood stream of the 
mother. (drugs) 

3. The umbilical cord being 
wrapped around the neck of 
the child, lessening the sup- 
ply of oxygen. (asphyxia) 

4. Mal-position of child in in- 

trauterine life. (asphyxia 

and/or brain damage) 

Improper diet of the mother. 

This may cause the child to 

hecome weakened through 

mal-nourishment, (immatu- 
rity) 


CONCLUSIONS 


IXvery anesthetist should be 
able to do infant intratracheal in- 
tubation and to’ suction the tra- 
chea and bronchi instead of wait- 
ing until an irreversible condition 
has developed. 
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PENTOTHAL Sopium By REcTUuM 


Pentothal sodium given rectally 
for preanesthetic hypnosis, or, 1f 
desired, for basal anesthesia, 1s 
rapidly assuming an important 
position in the armamentarium of 
the modern anesthetist. Here at 
Lake City General Hospital in 
Couer d'Alene, Idaho, it quickly 
became more popular than the 
slow acting barbiturate supposi- 
tories for pediatric premedication. 
This was due mainly to its ability 
to produce a rapid, smooth som- 
nolence before the child is re- 
moved from his room, sparing 
him the subsequent terrors of the 
unfamiliar operating room, The 
profound reduction parental 
anxiety is in itself enough to jus- 
tify its use. 

Initially, we found that a 10% 
solution of rectal pentothal in tap 
water was somewhat irritating to 
the rectal mucosa and frequently 
was the cause of an involuntary 
stool shortly after the child drift- 
ed off to sleep. This problem was 
solved by replacing the tap 
water with a thick, boiled corn 
starch solution. The dry drug is 
added to the starch water which 
is so concentrated that it is drawn 
into a svringe with difficulty. The 
method is as follows: Place the 


amount of water needed for a 
stock solution in a pan and heat 
until it comes to a boil. Add cold 
water to the starch powder and 
stir until a thick paste is formed. 
Add this mixture to the boiling 
water and allow it to boil until 
it becomes translucent. Allow the 
starch water to cool until it has 
reached room temperature, then 
add the required amount of pen- 
tothal to get a 10% solution. 
Make certain that the dry drug ts 
completely dissolved in the starch 
water. 

Perhaps rectal pentothal plays 
its greatest role in the pediatric 
emergency. For children who 
have sustained simple fractures, 
we have simply instilled the re- 
quired amount of rectal pentothal 
for somnolence, supplemented it 
with nitrous oxide and oxygen, 
and have found this to be entirely 
adequate. The fact that this com- 
bination is non-explosive assumes 
vreat importance when one re- 
members that many emergencies 
are handled in the X-ray room. 
Nausea and vomiting are con- 
spicuous by their absence. 


Joun H. McKay, R.N., M.A.A. 
N.A. 

Lake City General Hospital 

Coeur d'Alene, Idaho 
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INJURY To STUDENT NursE HELD 
To Bre Susyect To WoRKMEN’S 
COMPENSATION LAw—The High- 
land Hospital moved to dismiss 
the complaint against it on the 
ground that the Court did not 
have jurisdiction of the action. 
The plaintiff, father and adminis- 
trator of deceased, alleged in the 
first cause of action of his com- 
plaint that the decedent became a 
student nurse in the employ of 
the defendant Hospital in Sep- 
tember 1950 and continued as 
such until her death on July 6, 
1951, that part of defendant Hos- 
pital’s agreement with the dece- 
dent was that it would supply 
doctors for any illness that she 
should incur as a student, that 
the defendant Hospital negligent- 
ly assigned the decedent to con- 
tagious disease cases, and failed 
to use due care in its supervision 
of decedent and in its selection of 
physicians and instructors it em- 
ployed and in selecting and sup- 
plying equipment used the 
practice of nursing, and failed to 
give proper instruction for ster- 
izing and preparing instruments 
used in connection with the treat- 
ment of contagious diseases. 

The court held as follows: 

“It being undisputed that the 
decedent was covered by work- 
mens compensation and, as al- 
leged in the first and = fourth 
causes of action, that decedent 


was employed as a student nurse 
at the time of her illness and 
death and was treated in the 
course of her employment, plain- 
tiffs exclusive remedy in_ said 
causes of action is with the Work- 
men’s Compensation Board. 

“The second cause of action 
stands on’ a somewhat different 
footing. Although it is therein 
alleged that decedent was a stu- 
dent nurse in training with the 
defendant Hospital, it is not al- 
leged that she was treated in the 
course of her employment, bat it 
is alleged that she entered the 
hospital as a patient for treatment 
and that through the negligence 
of defendant Hospital in employ- 
ing its physicians and nurses and 
through their negligence in treat- 
ing decedent, she died. 

“The motion herein is directed 
to the Court’s lack of jurisdiction 
of the subject matter. Clearly, 
the Court has jurisdiction of this 
subject matter, assuming that 
there was relationship be- 
tween decedent’s employment and 
her illness and death. But it is 
equally clear that the above facts 
do not constitute valid cause 
of action against the defendant 
Hospital since there is no allega- 
tion of administrative negligence 
on the part of the Hospital. The 
scant references in the complaint 
to faulty equipment, made in con- 
text as they are with the theory 
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of defendant Hospital's  neglhi- 
gence through its physicians and 
nurses, cannot support a cause of 
action for administrative negli- 
gence on the part of the Hospital. 

“Under said defendant's request 
for other relief, 1t seems proper. 
therefore, to rule on this cause of 
action as a matter of law. Hence 
all three of said causes of action 
must be dismissed. 

“The plaintiff indicates in his 
opposing affidavits that he now 
seeks to stand on a different set 
of facts from those originally 
pleaded. An amended complaint 
may contain a cause of action 
that is not subject to the motion 
made herein. The motion is there- 
fore granted in favor of the de- 
fendant Hospital with leave to 
the plaintiff to serve an amended 
complaint within twenty days of 
the service of a copy of the order 
to be entered hereon with notice 
of entry.” 

(Glaser v. Highland Hospital, 131 N. Y. S. 
2d 728) 

ApPEALS Court AFFIRMS Dis- 
MISSAL Or GOLD THERAPY CASE 
AGAINST DERMATOLOGISTS— This 
action was brought on the theory 
that defendant doctors proximate- 
ly caused the jaundice by care- 
lesslvy and negligently administer- 
Ig excessive amounts of heavy 
metal salts, over the protest of 
plaintiff, after toxic symptoms had 
developed. It was also charged 
that defendants were negligent in 
treating plaintiff without advising 
him of the risk and danger inci- 
dent to the treatment. 


The parties agreed that the only 
issue raised on this appeal was 
whether defendant doctors were 
negligent in the administration of 
gold injections. 
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Plaintiff consulted defendant 
dermatologists, Pommerening and 
Shaw, concerning skin lesions on 
his face and neck. Dr. Pommer- 
ening diagnosed the skin lesions 
as chronic discoid lupus erythem- 
atosus. Dr. Shaw confirmed the 
diagnosis. 

The injection of heavy metal 
is a recognized treatment for this 
disease. The therapy consists of 
periodic injections o, heavy metal 
salts for a definite time, until an 
effective amount of the therapeu- 
tic agent has been administered. 
Continuity of injections is neces- 
for the Success of. the 
treatment. 

The medical testimony ‘dis- 
closed that gold therapy was the 
usual and standard treatment, in 
the community, for chronic dis- 
coid lupus erythematosus; that 
defendant doctors used a proper 
and recognized dosage; that con- 
tinuity of injections was impor- 
tant for success in the treatment: 
that it was not the customary 
standard of practice to -tell the 
patient all the risks involved nor 
to recite the symptoms; that the 
judgment of the individual doc- 
tor had to be exercised in the 
light of the mental and psycho- 
somatic make-up o: the patient 
in advising of the risk involved; 
that when possible symptoms of 
toxicity arose, they had to be 
evaluated in relation to the prog- 
ress gained in the therapy in 
making a decision whether to 
continue or stop the treatment. 

The trial court found: that Dr. 
Pommerening had made the usual 
and customary examination and 
diagnosis of plaintiff's skin dis- 
ease; that the treatments. of 
heavy metal therapy, the. dosages, 
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the intervals in which the injec- 
tions were made, and the infor- 
mation given or not given to 
plaintiff, all represented the usual, 
customary, and standard practice 
of dermatologists in the commu- 
nity; that defendant doctors did 
not deviate from the usual stand- 
ard practice of dermatologists in 
the community; and that they 
were not negligent in treating 
plaintiff as they did, ineluding 
the last gold treatment. 

The judgment of dismissal was 
affirmed. 


(Woods v. Pommerening et al., 3 CCH 
Neg. Cases 2 1022 ~Wash.) 


Expert TESTIMONY LACKING To 
PROVE MALPRACTICE IN DIATHERMY 
TREATMENT—The plaintiff offered 
evidence to prove the following 
facts: The defendant is a physt- 
clan engaged in the general prac- 
tice of medicine in Naugatuck. 
On August 28, 1949, the plaintiff 
sprained his right wrist and on 
the next day went to the defend- 
ant about the injury. After exam- 
ining the wrist, the de‘endant 
first massaged it and then applied 
an ace bandage. The plaintiff re- 
turned to the defendant's office 
on September 3, 1949. On _ that 
occasion, the defendant decided 
to apply special treatment to the 
wrist. For that purpose he took 
the plaintiff to a room located in 
the rear of the large house which 
the defendant used both as his 
offices and as his home. In this 
room, which was about fifteen 
‘eet from his private office, was 
a diathermy machine. After hav- 
ing his patient sit down on a 
stool, the defendant put around 
the plaintiff's wrist and forearm 
rubber cuffs which were con- 
nected by cables to the machine. 
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The defendant did not apply any 
padding or gauze to the plaintiff's 
skin where it was in contact with 
the cuffs. After first turning some 
dials on the machine, the defend- 
ant switched it on. He then left 
the room without giving the 
plaintiff any instructions as to the 
cuffs or the machine. 

About fifteen minutes later, the 
plaintiff, feeling a burning sensa- 
tion in his wrist, called loudly 
for the defendant but received no 
response. The plaintiff thereafter 
continued to call but it was not 
until another fifteen minutes had 
passed that the defendant came to 
the treatment room and _ turned 
the machine off. Upon removal 
of the cuffs the plaintiff's wrist 
was found to be reddened. Subse- 
quently the wrist became blis- 
tered, and although treated by the 
defendant until February, 1950, it 
iailed to heal properly. The burn 
has left a permanent scar which 
may require surgery, and the 
strength of the hand has lessened. 

Upon the trial the jury returned 
a defendant's verdict, from which 
plaintiff appealed on the ground 
that the court refused to charge 
the jury in a particular requested 
by him. The request ran to the 
effect that if the diathermy ma- 
chine was equipped with an alarm 
signal which could be set to give 
the patient warning of the end 
of the treatment and if “the exer- 
cise of reasonable care, skill and 
diligence required, that such a- 
larm signal should be set and 
[if] the defendant failed to set 
said alarm signal then you may 
find the defendant liable for mal- 
practice.” 


In the ordinary action for neg- 
ligence, the court held, the jury 


requires no evidence as to the de- 
gree of care a defendant should 
use under the circumstances. This 
does not apply, however, to an 
action for malpractice. Since the 
members of the jury are laymen, 
they cannot be expected to know 
the requirements for proper medi- 
cal treaament in the usual case. 
The evidence of experts is ordi- 
narily necessary. The only excep- 
tion is to be found in those in- 
stances where there is mantest 
such an obviously gross want of 
care or skill as to afford, of itself, 
an almost conclusive inference of 
lack of care or skill and thus to 
dispense with the necessity of 
testimony by expert witnesses. 
“The case at bar does not fall 
within the exception. Since the 
plaintiff failed to offer any expert 
evidence on the subject, the court 
was warranted in refusing to 
submit the request to the jury.” 


(Marchlewski v. Cassella, 3 CCH Neg. Cases 
24d 1039 Conn.) 
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NEVER BEFORE 
IN ANESTHESIA! 


Conductive Rubber Hoods! 
SMOOTH AS GLASS—TOUGH 
AS ALLIGATOR HIDE! 

Here’s what these Hoods mean to 

you— 

New safety—explosion risk re- 
duced 90% 

@ New cohesion and adaptability 
to face due to entirely new 
design and smoother surfac:s 
from exclusive new moulding 


rocess 
* ew ease of cleaning 
@ No carbon black on patients’ 


faces. 
GET THE FULL STORY—Write 
TODAY for FREE Booklet— ‘‘Con- 
ductive Rubber Parts on Anesthesia 
Equipment.”’ 
H. E. RICHARDS CO.—40!1 W. 
Bancroft St.—Toledo 2—O. 


RICHARDS RUBBER 


Conductive Rubber Parts 
on Anesthesia Equipment 


Atlantic City in 1955 


The 22nd Annual Meeting of the A. A. N. A. 
will be held in Atlantic City, 


Sept. 19-22, 1955 
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GYNECOLOGY AND GyNecoLocic Nurs- 
inc. By Norman F. Miller, M.D., Prof. 
of Obstetrics and Gynecology, Univer- 
sity of Michigan Medical School; and 
Hazel Avery, A.B., R.N., Asst. Pro- 
fessor of Nursing, University of Mich- 
igan Hospital; Supervisor of Nursing, 
Women’s Hospital, -J’niversity of 
Michigan. Cloth. 3rd edition 525 pages. 
Philadelphia and l.ondon: W. B., 
Saunders Co., 1954. 


To anesthetists who are work- 
ing with patients who have gyn- 
ecologic problems, this: book will 
be useful in many ways. The 
bases for many of the conditions 
that bring women to surgery will 
be of value in better understand- 
ing of the patient. Special factors 
of position, body mechanics, pa- 
thology and operative procedure, 
as presented in this book, will 
make the nurse anesthetist a more 
understanding and valuable mem- 
ber of the gynecologic surgical 
team. 


First Aip AND Resuscitation. Carl B. 
Youny, Jr., M.P.H., Instructor, Emer- 
gency First Aid; Former Ass’t. Direc- 
tor, Harris County Emergency Corps, 
Inc., Houston, Texas; Member, Inter- 
national Rescue and First Aid Asso- 
ciation; First Lieutenant, Medical Ser- 
‘vice Corps, U.S.A.R. 338 pages, 169 
figures. Charles C Thomas, Spring- 
field, I1l., 1954. $8.50. 


Written by a man who has had 
first-hand experience in rescue, 
first aid and resuscitation, this 
book is meant for persons who 
may appear on the scene of an ac- 
cident before a physician arrives. 


Believing that a person who un- 
derstands the reason for certain 
first-aid measures will do more 
good than one who follows rules 
that tell only the “how” and not 
the ‘“‘why’”, the author has includ- 
ed more than the usual do’s and 
don’ts that appear in_ first-aid 
manuals. illustrated 
with many gruesome pictures 
taken at the scenes of accidents, 
suicides and murders, the book ts 
impressive for more than its text. 
Anesthetists will find many use- 
ful suggestions for application, 
not only in first-aid, but in man- 
aging injured persons who re- 
quire anesthesia. 


Nursing. Cecilia L. Schulz, R.N., 
Babylon, New York. Vocational and 
Professional .Monographs, papers, 20 
pages. Boston, Mass.: Bellman Pub- 
lishing Co., 1946. $1.00. 

This small, paper-covered mon- 
ograph is one of a series designed 
for use in vocational and profes- 
sional guidance. It has presented 
the subject of nursing from an 
historical, a practical and an in- 
spirational point of view. Advice 
to the prospective nurse includes 
methods of judging personal fit- 
ness for the profession, methods 
of evaluating schools of nursing, 
and job opportunities for the 
nurse. By using 1938 figures in 
presenting the salary scales, the 
author seems to have unfairly 
jeopardized the otherwise stimu- 
lating presentation. 
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A TextTBook oF Surcery For Nurses. 
S. Stafford, B.A., M.D., F.A. 
C.S., Associate Prof. of Surgery, Johns 
Hopkins Univ.; Surgeon, Johns Hop- 
kins Hospital; lecturer in General 
Surgery, Johns Hopkins Hospital 
School of Nursing; and Doris Diller, 
B.A., R.N., Associate Prof. of Nursing 
and Director of the Cancer Control 
Project, Skidmore College Dept. of 
Nursing, New York City: formerly 
Instructor and Supervisor, Surgical 
Nursing, Johns Hopkins Hospital 
School of Nursing. 2nd ed., illustrated. 
Philadelphia and London: W. B, 
Saunders Co., 1954. 


This second edition of a nurs- 


ing textbook includes information 
that will be found useful to anes- 
thetists as a frame of reference 
for instructing others in the care 
of patients who have been or are 
about to be anesthetized. \ chap- 
ter on the postoperative care of 
patients includes the procedures, 
equipment and problems that a 
nurse needs to know when work- 
ing in a recovery room. Special 
problems of the airway, shock 
and positioning of the patients 
will be found of interest to all 
anesthetists who are responsible 
for the pre- and post-anesthesia 
care of the patient. 


PsycHOLOGY AND THE Nurse. By 
Frank J. O’Hara, C.S.C., Ph. D., Dean 
of the Science Division, King’s College; 
Professor of Psychology, Mercy Hos- 
pital School of Nursing, Wilkes-Barre, 
Pa. Cloth. New, 4th ed. 313 pages with 
23 figures. Philadelphia and London: 
W.B. Saunders Co., 1954. $3.50. 

This fourth edition of a well- 
known book on psychology in 
relation to nursing continues the 
original plan, presenting the sub- 
ject in a manner that will be 
understandable to beginning stu- 
dent nurses. Certain portions of 
the book have been brought up 
to date and reflect the most re- 
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cent thinking on the subject. 
Kach chapter is followed by a 
series of questions for review and 
topics for classroom discussion 
as well as resource material, This 
book should be of interest to anes- 
thetists who have need for know!- 
edge of the latest developments 
in psychology relation to 
nursing. 


Tut Art, SCIENCE AND Spirit OF Nurs: 
inc. Alice L. Price, R.N., M.A., Coun- 
selor, School of Nursing, Presbyterian 
Hospital, Chicago. Cloth. 882 pages 
with 275 figures. Philadelphia and 
london: W. B. Saunders Co., 1954. 
$5.50. 


In this book the author has 
followed a plan of presenting 
the subjects in an order similar 
to that in which they may pre- 
sent themselves to a nurse during 
her training. Beginning with «the 
new student, a chapter is devoted 
to an indoctrination period, later 
to the housekeeping in hospitals 
and thus on to the increasingly 
complex steps in nursing care. 
Pictures from many hospitals add 
to the interest of the text. [ach 
chapter is preceded by a topical 
outline and is followed by refer- 
ences for reading. At the begin- 
ning of each chapter, a cartoon 
shows the humorous side of nurs- 
ing. These may make the book 
palatable to the reluctant reader, 
but this reviewer believes that 
they are not appropriate in this 
type of text. It is hoped that no 
relative of a dying patient sees 
the cartoon that heads the chap- 
ter, “Care of the Dying Patient”, 
in which a patient speaking to a 
nurse and a doctor says, “If I 
cant take it with me, I ain't 
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ELEMENTS OF PeEpIATRIC ANESTHESIA, 
C.R. Stephen, B. Sc., M.D.C.M., F.A. 
C.A.D.A. (R.C.P. & S.) Prof. of Anes- 
thesiology, Duke Univ.; Chief, Div. of 
Anesthesia, Duke Univ. Hospital, 
Durham, N.C.; Formerly, Chief, Dept. 
of Anesthesia, Children’s Memorial 
Hlospital, Montreal, Quebec, Canada. 
109 pages. Charles C Thomas, Spring- 
field, Ill., 1954. $3.50. 

To every anesthetist seeking 
information on the complex and 
often bewildering problems of 
anesthesia for children, this book 
will be most welcome. It is diffi- 
cult to believe that so much of 
value can be condensed into so 
small a volume. The size actu- 
ally lends merit to this mono- 
vraph for it encourages an inci- 
siveness that enhances its value. 
Placing much emphasis on the 
physiologic basis for special tech- 
nics for pediatric anesthesia, the 
author has laid a foundation for 
understanding the later chapters 
on premedication, technics and 
drugs. Special surgical proce- 
dures are presented in brief man- 
ner that, read out of context, 
would seem to be too cursory. 
Hlowever, reading the book as a 
whole, this does not prove to be 
true. 


FUNDAMENTALS OF ANESTHESI- 
oLocy For THE NuRrsE ANESTHE- 
risT. The notes that are included 
in the course. of anesthesia for 
nurses at Sacred Heart Hospital, 
Allentown, Pennsylvania, have 
been collected by the Director, 
Sr. M. Bonosa. They have been 
inimeographed and bound in rus- 
set fiberboard and are available 
for sale to members of A.A.N.A. 
Included in the notes are excerpts 
from many sources, references for 
each division, outline drawings 
and charts. The notes have been 
indexed. 482 pages. $7.00. 
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STELLATE GANGLION BLock. Daniel C. 
Moore, M.D., Director, Dept. of Anes- 
thesiology, Mason Clinic; Chief of 
Anesthesia, Virginia Mason Hospital, 
Seattle, Wash. Cloth. 280 pages. 
Charles C Thomas, Springfield, IIl., 
1954. $10.50. 


This book presents the many 
facets of a relatively new and 
special technic of regional anes- 
thesia. Profiting from the greater 
experience of the French, the 
author has consulted the lrench 
literature and has added to it a 
review of the English language 
literature as well as an extensive 
experience in this method. In 
addition to the carefully prepared 
anatomic drawings and_ photo- 
graphs, much care has been used 
in presenting every phase of this 
complex blocking procedure. Spe- 
cial conditions that have been 
treated with stellate ganglion 
block are presented in separate 
chapters of the book. 


The TWENTY-FIRST QUAL- 
IFYING EXAMINATION for 
membership in the American 
Association of Nurse Anesthe- 
tists will be conducted on Satur- 
day, May 14, 1955. 


The deadline for accepting com- 
pleted applications, including the 
transcripts, is April 4. If appli- 
cation without transcript is re- 
ceived too close to the deadline, 
the application may not be con- 
sidered by the committee in time 
for the candidate to be scheduled 
for the May examination. Notice 
of eligibility will be mailed about 
April 10. 
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Doskin, A. B. AND GILBERT, R. G. B.: 
Physiological effects of chlorproma- 
zine. Anaesthesia, 9:157-174 (July) 
1954. 


“ln the Spring of 1953, clinical 
trial in several Montreal hospitals 
of a new phenothiazine derivative 
...known Largactil, Thor- 
azine RP4560, M & B. 2378 and 
2601A SKF. . . . This paper sum- 
marizes the results of investiga- 
tions undertaken to aid the cau- 
tious introduction of this drug of 
multiple actions. Each of these 
actions were studies on a con- 
trolled and individual basis. 
The overall effect of this drug 
indicates usefulness in poor risk 
patients who require very cau- 
tious management with anesthet- 
ic agents for urgent surgical 
procedures. This drug is valu- 
able as a premedicant when used 
alone for cases undergoing sur- 
gery with spinal, regional or local 
analgesia. For general anesthe- 
sia, a therapeutic dose of atropine 
ot a small dose of demerol (pethi- 
dine) (10 mg.) is indicated. . . 
This drug evidently induces gen- 
eral mild depression of all vital 
organs (brain, heart, lung, liver) 
when given in therapeutic doses. 
This effect is additive to all forms 
of narcotics, relaxants and anes- 
thetic drugs. 


“Doses exceeding 150 mg. per 
day by mouth for long periods 
may cause liver dysfunction. 
Doses exceeding 100 mg. per day 
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intramuscularly may cause myo- 
cardial depression. It is unsafe to 
administer doses exceeding 25 mg. 
intravenously without the precau- 
tions accorded administration of 
other cardio-vascular and respira- 
tory depressants. This drug in- 
duces complete sympathetic ner- 
vous system depression lasting 
4-6 hours. The peripheral vaso- 
dilatation induced indicates use- 
fulness as a diagnostic and thera- 
peutic agent in peripheral and 
cerebral vascular diseases. Hypo- 
thermia and hypotension are 
facilitated under’ these circum- 
stances. The antiemetic effect of 
this drug is truly remarkable. 
Suppression of salivary and gas- 
tric secretion is evident, but the 
mechanism of this action is not 
clear. The use of this drug in 
traumatic shock should await 
more conclusive physiological 
evidence that peripheral vasodila- 
tation is desirable in such circum- 
stances. This drug should not be 
used in the presence of severe 
depression of the vital organs 
(cerebral, cardiac, pulmonary or 
hepatic).” 

DunpbeE, J. W.; MesHam, P. R.; AND 
Scott, W. E. B.: Chlorpromazine and 


the production of hypothermia. Anaes- 
thesia 9:296-302 (Oct.) 1954. 


“In recent months considerable 
interest has been aroused by the 
use of ‘artificial hibernation’ and 
induced hypothermia in major 
surgical operations. These tech- 
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nics often involve the use of the 
drug chlorpromazine. . . . The 
present paper is an endeavor to 
determine in some part which of 


the many alleged properties of 


chlorpromazine play ‘a part in its 
thermolytic action. In addition, 
a comparison has been made be- 
tween the efficiency of chlorpro- 
mazine in lowering body tempera- 
ture with that of a commonly 
used anti-pyretic drug... 
“Experiment I—-Effect of vari- 
ous drugs and combinations of 
drugs on the average fall in rectal 
temperature, and on the amount 
of shivering in the dog after 
covering with ice... . Expert- 
ment 2—Kffect of various drugs 
and combinations of drugs on es- 
tablished shivering. . . . Experi- 
ment 3-—The effect of chlorpro- 
mazine and hexamethonium bro- 
mide with procaine amide on the 
hody temperature of rats exposed 
to a low environmental tempera- 
ture... . Adrenolytic agents or 
ganglion blocking drugs have no 
effect on shivering although be- 
cause of vasodilatation they may 
slightly aid the production of 
hypothermia. Large doses of 
morphia, while inhibiting. shiver- 
ing, do not appreciably affect the 
rate of fall in rectal temperature. 
Of the drugs studied, chlorproma- 
zine alone possesses the ability 
to produce vasodilatation and to 
inhibit shivering, and proved to 
be the most effective in aiding 
the production of hypothermia.” 


Reckiess, D.: Potentiation. Anaes- 
thesia 9:288-295 (Oct.) 1954. 


“Although many drugs are 
synergistic, chlorpromazine (Lar- 
gactil) and promethazine (phen- 
ergan) exhibit this property par 
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excellence. ‘To demonstrate their 
activity, the spirometer tracing is 
an excellent method, recording 
variations in the respiratory pat- 
tern which would otherwise es- 
cape clinical observation. 
The effect of these drugs on thio- 
pentone is also easily recognized, 
although pethidine would appear 
to play a part in its potentiation 
.... Uhe amount of thiopentone 
used and the ensuing supplemen- 
tary anesthesia is inversely pro- 
portional to the amount of pethi- 
dine in the mixture. ... Ether 
is undoubtedly potentiated by 
chlorpromazine and promethazine 

.. . Chlorpromazine and pro- 
methazine produce no effect on 
curarised respiration, where the 
anesthetic is nitrous oxide- 
oxygen. 


“When  hypothermic-ether-tu- 
barine sequence is used for upper 
abdominal surgery, the summa- 
tion produces excellent relaxation 
in the presence of adequate res- 
piratory excursion. After the clo- 
sure of the peritoneum, it is not 
ether which eliminated but 
potentiated ether. The need for 
reversal of residual myoneural 
block by neostigmine is not re- 
quired. But where nitrous oxide- 
oxygen and trilene is used to 
supplement hypothermia, and also 
in ordinary anesthesias for upper 
abdominal surgery, small doses of 
neostigmine are necessary in 75% 
of cases. ... Chlorpromazine 
and to a lesser degree prometha- 
zine, have a marked potentiating 
action on pethidine and morphine 
analgesia. It might be assumed 
that the respiratory depressant 
effects of these latter drugs would 
also be accentuated. Yet, if suffi- 
cient pethidine or morphia ts 
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given to cause respiratory arrest, 
chlorpromazine exerts a paradoxi- 
cal effect; for respiration is re- 
started. ... In this respect, pro- 
methazine is unreliable. ... With 
large doses of pethidine or mor- 
phia, no supplementary anesthe- 
sia is required at all, but it 1s nec- 
essary to potentiate the analgesia 
of these drugs by hypothermia.” 


Savove, M. S.; Levin, M. J.; Rose, 
R. F.; ScHwartz, Lester; AND WITT, 
KF. W.: Chlorpromazine and narcotics 
in the management of pain of malig- 
nant lesions. J.A.M.A.  155:626-628 
(June) 1954, 


“Iexperimental work by Cour- 
vosier and Fournel has shown 
that a new phenothiazine com- 
pound chlorpromazine (a I*rench 
generic name for 10-y-dimethyla- 
minopropyl -2-chloropheno- 
thiazine hydrochloride) intensifies 
and prolongs the action of various 
drugs, notably narcotics, hypnot- 
ics, anesthetics, and muscle 
relaxants. Chemically, chlor- 
promazine is. structurally re- 
lated to the antihistaminic 
Phenergan. and to the anti- 
spasmodic Diparcol. . .. Patients 
with chronic, severe pain inade- 
quately relieved by large or in- 
creasing doses of narcotics were 
selected for study. A total of 30 
patients were, observed. All had 
severe pain, and all but one had 
cancer, Fourteen of I8 pa- 
tients, when given chlorproma- 
zine, obtained satisfactory anal- 
gesia with dosages of narcotics 
that had previously been inade- 
quate for relieving their pains; 
one obtained fair relief; one 
reported no relief. The two other 
patients defaulted in taking medi- 
cation. One... .did not take 
chlorpromazine after the first day, 
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because he believed the drug 
caused bad dreams and disturbed 
his sleep; the other. in whom 
no adverse effects occurred, left 
the hospital after one week and 
refused to continue treatment. 


“Our results indicate that chlor- 
promazine given with narcotics 
significantly reduces the patient’s 
requirements for narcotics and 
provides equal or better analgesia 
than high dosages of narcotics 
alone. This enhanced analgesia 
is, in part, related to the ability of 
chlorpromazine to alter the pa- 
tient’s reaction to pain. We ob- 
served that patients, some of 
whom stated that the degree of 
their pain was not appreciably 
altered, were more relaxed and 
had a more cheerful outlook. Pa- 
tients with nausea and vomiting 
secondary to disease greatly bene- 
fited from taking the drug. Since 
nausea and vomiting are frequent 
symptoms in patients with ad- 
vanced malignant lesions, chlor- 
promazine thus serves two pur- 
poses here.” 


HERSHENSON, B. B., Isaac, S. J., 
Romney, S. L. ano Resp, D. E.: A new 
sedative (antipsychomotor) drug useful 
in labor; preliminary report. New 
io J. Med. 251:216-219 (Aug. 5) 
1954. 


“We recently had the opportu- 
nity to observe the antiemetic 
effects of a new synthetic drug, 
chlorpromazine. ... A chance 
observation in a patient who had 
annoying vomiting in labor sug- 
gested to one of us that the drug 
might have specific merit as a 
pharmacologic antagonist to the 
psychomotor hyperactivity in- 
duced by the barbiturates and 
scopolamine. . . . This eommuni- 
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cation is regarded as a prelimi- 
nary report on the use of the 
drug in labor, for it involves 100 
cases. ... The drug is known 
in the United States as compound 
SKF 2601-A, chlorpromazine and 
Thorazine. ... We employed a 
2.5 per cent aqueous solution (25 
mg. per cubic centimeter) with a 
pH value of approximately 4.9 
.«.. Lhe new preparation. 

has distinct value for the mother 
during labor, and in this series no 
ill effects on the fetus were en- 
countered. Its value appears to 
be as a pharmacologic antagonist 
to psychomotor hyperactivity pe- 
riodically encountered in the use 
of scopolamine in labor. .\ recom- 
mended regimen of medication 
during labor employing a_ barbi- 
turate as a psychic sedative, sco- 
polamine as an amnesic agent and 
chlorpromazine as a psychomotor 
antagonist is considered. ‘The 
quieting effect on the patient is 
impressive. There is much to be 
learned about the clinical phar- 
macologic effects of chlorproma- 
zine and its proper dosage. Fur- 
ther investigation of the applica- 
tion of this new drug to obstetric 
patients is recommended.” 


Moyer, J. H., Kent, Bartis, KNicurt, 
R. W., Morris, Georce, Dizon, Micuer, 
Rocers, STANLEY AND SpurR, CHARLES: 
Clinical studies of an anti-emetic agent, 
chlorpromazine. Am. |]. Med. Sc. 228: 
174-189 (Aug.) 1954. 


“In this study chlorpromazine 
(SKF-2601A ) was evaluated (clin- 
ically) as to its therapeutic po- 
tentialities as an anti-emetic a- 
gent. Three hundred and six 
patients were selected in whom 
the diagnosis and cause of the 
vomiting had been reasonably 
well established and in whom 
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vomiting was a definite therapeu- 
tic problem. . . . Chlorpromazine 
is an effective agent for blocking 
the mechanism of nausea and 
vomiting without prohibitive side 
effects. However, before the drug 
is used the cause of the nausea and 
vomiting should be reasonably 
well established. Otherwise, seri- 
ous clinical conditions may be 
obscured because of the wide 
spectra of effectiveness of this 
agent. There is no evidence thus 
far to indicate that the drug has 
any dangerous untoward effects, 
although, one out of over 500 pa- 
tients who have received the 
drug developed jaundice without 
laboratory evidence of hepatocel- 
lular damage. ‘The initial doses 
are frequently associated with 
dizziness and sometimes may 
cause orthostatic hypotension 
.... Should dizziness occur 
when the patient is upright, it is 
easily controlled by having the 
patient remain supine for a short 
period of time,” 


Morris, Georce; MatHews, WILLIAM 
AND Meyer, JOHN: Clinical experience 
with chlorpromazine in spinal anesthe- 
sia. Anesth. and Analg. 33:340-343 
(Sept.-Oct.) 1954. 


“Chlorpromazine (a phenothia- 
zine derivative) is an effective an- 
tiemetic agent which acts cen- 
trally on the vomiting center and 
depresses the vomiting reflex. It 
inhibits nausea and vomiting 
brought on by a variety of etio- 
logic factors. Although chemical- 
ly related to the antihistaminic 
phenergan, chlorpromazine has 
little, if any, antihistaminic ac- 
tivity: phenergan, on the other 
hand, has no appreciable anti- 
emetic action. From _ previous 
clinical experience, we felt that 
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chlorpromazine might prove use- 
ful for inhibiting nausea and 
retching frequently encountered 
during spinal anesthesia; there- 
fore, we undertook this study to 
determine whether this was _ so. 
In this report we relate our ex- 


perience with chlorpromazine in_ 


two groups of surgical patients. 
The first group consisted of twen- 
ty-three consecutive patients who 
were given chlorpromazine for 
nausea and retching encountered 
during spinal anesthesia. ‘he sec- 
ond group consisted of seven cases 
in whom nausea and _ retching 
were purposefully induced by 
gastric traction. [tach of these 
seven was stimulated twice; once, 
hefore chlorpromazine was given; 
once, afterward. . . 

“Nausea and retching incident 
to spinal anesthesia were allevi- 
ated by the drug in 28 of the pa- 
tients treated. The side reactions 
of drowsiness and potentiation of 
premedication were not consider- 
ed undesirable.” 


ARNER, OreED: Complications  fol- 
lowing spinal anesthesia. Their signifi- 
cance and a technic to reduce their 
incidence, Acta Chir. Scandinay. Supp. 
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“Spinal anesthesia is a method 
which, by virtue of the rela- 
tively simple technical procedure 
and the excellent analgesia and 
muscular relaxation, presents 
major advantages. In_ recent 
years, however, very severe crit- 
icism has been levelled at spinal 
anesthesia, particularly following 
investigations in Scandinavia, on 
account of both the complications 
that are considered to occur 
sometimes during anesthesia, and 
the late complications, especially 
neurologic ones of various types 
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The present investigation 
was designed to elucidate the in- 
cidence and significance of vari- 
ous complications that may at- 
tend or follow spinal anesthesia, 
and whether the incidence can be 
reduced by observing a meticu- 
lous technic and by selecting the 
patients so that the method may 
he used only on specific indica- 
tions. The investigation seems 
to have shown that: (1) Spinal 
anesthesia as well as other anes- 
thetic methods may be followed 
by complications, and neither spi- 
nal nor any other type of anes- 
thesia can be regarded as the 
ideal, fully risk-free method suit- 
able for use in all situations. (2) 
Careful preoperative evaluation of 
the patients, the establishment of 
indications based thereon, as well 
as meticulous sterile precautions, 
accurate technic, and supervision 
of the patients during operation 
are of primary importance if the 
incidence of complications at- 
tending this anesthetic method 
is to be reduced. (3) Both com- 
plications during anesthesia and 
postoperative complications are 
dependent on the nature of the 
operation, and only a minor pro- 
portion of them are due to the 
anesthesia itself. (4) The post- 
operative course after abdominal 
operations of similar type per- 
formed under spinal, ether or in- 
travenous anesthesia is—at all 
events with regard to good risks 
—approximately the same, taking 
into account all the different com- 
plications, regardless of the anes- 
thetic method. (5) The principal 
complication that may be attri- 
buted to the anesthesia in opera- 
tions performed under spinal 
anesthesia is post-lumbar punc- 
ture headache. This headache is 
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seldom protracted and, as a rule, 
has no effect on the course of the 
disease as a whole. Other neuro- 
logic complications seem to be 
extremely rare with the spinal 
anesthesia technic described by 
the writer. (6) The present in- 
vestigation enabled the writer to 
evaluate follow-up investigations 
conducted by questionnaire. It 
led to the definite conviction that 
follow-up investigations based 
Wholly or.in great part on replies 
to questionnaires are of very lm- 
ited value and may give rise to 
completely misleading results. 
The views which have been held 
in recent years regarding compli- 
cations o. spinal anesthesia are 
largel'y based 
investigations. 

“The present results suggest 
that the opinion expressed by 
some authors during the past few 
years—namely, that the compli- 
cations following spinal anesthe- 
sia are both serious and common 
—cannot be correct. Neither the 
complications during nor those 
after spinal anesthesia are of such 
nature and incidence as to justify 
a further restriction in the use 
of that anesthetic method. Spinal 
anesthesia, i: used correctly, after 
due critical appraisal and on spe- 
cific indications, is a method of 
very great value in modern sur- 
rical anesthesia.” 


HYPERTHERMIA 


(Continued from page 44) 
REFERENCES 
1. Adriani J.: Chemistry ,of Anesthesia. 
Ferris, E.B.; Blankenhorn, M.A.; Robin- 
son, H.W.; and Cullen, G.E: Heat Stroke— 
Clinical and Chemical Observations on 44 
Cases, J. Clin. Invest. 17: 249, 1938. 

3. Clark, Orkin,’ L.R.: and Roven. 
stine, E.A.: Body Temperature Studies in 
Man, J.A.M.A. 311,° Jam 23, 

54 


67 


Control of Hemorrhage 
(Continued from page 17) 
the effectiveness and safety of 
such technics will depend upon 
the understanding and application 
of the basic principles involved. 
In the final analysis, the success- 
ful use of any of these measures 
requires the ingenious planning and 
performance of both anesthetist and 
surgeon working in close collabora- 
tion. Let us remember that we best 
serve the traditions of each of our 
respective fields of specialty by com- 
plete unity of purpose—the welfare 
of the patient! 
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NURSE ANESTHETIST: Approved 
131-bed general hospital. 4!/2 actual 
work days per week, alternate call 
with two other anesthetists. Vacation 
and sick leave annually. Laundry, 
meals, and room in nurses’ home. 
Salary open. If interested write: Mari- 
gold Jones, Bristol Memorial Hospital, 
Bristol, Tennessee. 


POSITION AVAILABLE IMME- 
DIATELY: Nurse anesthetist for 65- 
bed modern hospital. 5 day week. 
Salary $500 including board and laun- 
dry. Contact: Hazel E. Carbaugh, Ad- 
ministrator, Alleghany Memorial Hos- 
pital, Covington, Virginia. 


NURSE ANESTHETIST: 58 bed 
general hospital on Long Island; 80 
miles from N.Y.C. 28 days paid vaca- 
tion, 12 days sick leave, Social Security, 
hospitalization; no maintenance. Sal- 
ary $400 per month. Apply: Box 238, 
Riverhead, N. Y. 


LUTHER HOSPITAL offers a twelve 
month course in anesthesiology to 
graduate nurses of accredited schools 
of nursing. Technics include: endo- 
tracheal, intravenous, rectal and inha- 
lation anesthesia. For further infor- 
mation write: Director of Dept. of 
Anesthesia, Luther Hospital, Eau 
Claire, Wisconsin. 


WANTED: Nurse anesthetist who 
might be interested in giving obstetri- 
cal anesthesia. General hospital of 350 
beds in midwest. Salary $475 per 
month. Write: Administrator, St. Rita’s 
Hospital, Lima, Ohio. 


NURSE ANESTHETIST: $400-$500 
per month, plus complete maintenance. 
Two weeks vacation per year. Liberal 
personnel policies. Pleasant working 
conditions. New  50-bed hospital. 
Friendly small Southern town. Apply 
to: Administrator, Noxubee General 
Hospital, Macon, Mississippi. 


NURSE ANESTHETIST: New 150- 
bed hospital, ideally located on Lake 
Erie. Excellent working conditions. 
Apply: H. A. Tagett, M.D., Anesthe- 
tist, Ashtabula General Hospital, 
Ashtabula, Ohio. 


General 116 bed hospital, excellent 
facilities, active surgery service, salary 
open, college town, contact: J. W. 
Eddy, Administrator, Greenville Hos- 
pital, Greenville, Pa. 


REGISTERED NURSE ANESTHE- 
TIST: 135 bed general hospital in 
charming southern city of 18,000 short 
drive from Gulf of Mexico. Well- 
qualified surgical staff. Salary range 
$380-$416 a month commensurate with 
experience. 4 weeks vacation with pay, 
sick leave, 2'/2 day weekend every 4th 
week. Apply: Administrator, John D. 
Archbold Memorial Hospital, Thomas- 
ville, Georgia. 


WANTED, NURSE ANESTHE- 
TISTS: 238-bed general hospital, plus 
36 bassinets. Starting salary is $350.00 
per month, full maintenance, one month 
vacation and other benefits. Write or 
contact Administrator, Charleroi- 
Monessen Hospital, North Charleroi, 
Pennsylvania. 


CHIEF NURSE ANESTHETIST 

WANTED: 400-bed general hospital 

doing obstetrical and surgical anesthe- 

sia. Salary $450 per month plus com- 
lete maintenance. Apply: Peoples 
ospital, Akron, Ohio. 


FLORIDA OPENING FOR NURSE 
ANESTHETIST in new surgical 
pavilion. Salary of $400 per month, | 
base pay, and bonus of $5.00 for each 
case done between 11:00 p.m. and 7:00 
a.m. Bonus averaging between $40-$50 
per month. Maintenance not included 
in stipend. Prefer applicant with active 
membership in A.A.N.A. Contact: 
Hospital Administrator, North Bro- 
ward General Hospital, Fort Lauder- 
dale, Florida. 


NURSE ANESTHETIST for Oral 
Surgeons’ office. Pleasant working 
conditions. Regular working hours - 5 
and 5'/, days alternating weeks. Good 
future. Send replies to: Box D-18 The 
Journal, A.A.N.A., 116 South Michigan 
Avenue. Chicago 3, Illinois. 
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NURSE ANESTHETIST: Approved 
hospital near Detroit. $475 per month. 
Overtime after forty ‘hours per week. 
Living quarters available. Wyandotte 
General Hospital, Wyandotte, Mich. 


NURSE ANESTHETISTS for 150 
bed general hospital; four nurses, full 
time M.D., all agents and techniques; 
one month’s vacation; two and one- 
half hours from Boston and New 
York. Write G. J. Carroll, M.D., Chief 
of Anesthesia Department, William W. 
Backus Hospital, Norwich, Conn. 


ANESTHETISTS: A.A.N.A. mem- 
bers. 250 bed general hospital; salary 
open; automatic increases; laundry pro- 
vided; forty hour week; no obstetrics; 
liberal vacation and personnel policy; 
Social Security. Sutter Hospital, Sacra- 
mento, Calif. 


NURSE ANESTHETIST WANTED 
Excellent working arrangement, good 
pay. Apply to Bernard Goldstein, 
M.D., Director of Anesthesia, Albert 
Einstein Medical Center, Southern Di- 
vision, Fifth & Reed Sts., Philadelphia 
47, Pennsylvania. 


WANTED: Two nurse anesthetists 
in new 300 bed, five million dollar 
hospital. Starting salary $375, after 60 
days, $400, then increasing every 6 
months. On call once weekly, long 
weekend every sx weeks. Average 44 
hour week. Apply: Director of Anes- 
thesia, Methodist Hospital, Texas 
Medical Center, Houston, Texas. 


NURSE ANESTHETIST: Immedi- 
ate opening for qualified person in 
well-organized dept. performing 9,300 
anesthetics per year. Modern, well- 
equipped, 400 bed general hospital. 
Salary dependent upon experience and 
ability. Liberal personnel benefits. For- 
ward replies outlining work experience, 
references, and training to: Director 
of Anesthesiology, The Delaware 
Hospital, 14th & Washington Streets, 
Wilmington 1, Delaware. 


ANESTHETIST: Registered nurse. 
Modern 200 bed general hospital. Forty 
hour week. $435 to $487.50 per month. 
Paid vacations and sick leave. Over- 
time on liberal case basis. Medical an- 
esthesiologist in charge. Apply: Chief 
of Department of Anesthesia. Pontiac 
General Hospital, Pontiac, Mich. 
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REGISTERED NURSE ANESTHE- 


TISTS: 40 hr. week, permanent posi- 
tions open for surgery and obstetric 
departments. Liberal vacation and sick 
leave policies. Social security, overtime 
pay, extra pay for night duty. No call 
duty. Automatic pay increases. Apply: 
Chief Nurse Anesthetist, Harper Hos- 
pital, Detroit 1, Michigan. 


NURSE ANESTHETIST NEEDED 
in 152 bed approved hospital. Closed 
staff. Alternate call with 2 other anes- 
thetists. $400 per month with mainte- 
nance and other fringe benefits. 
Contact: Administrator, Nan Travis 
Memorial Hospital, Jacksonville, 
Texas. 


NURSE ANESTHETIST: For 237 
bed general hospital. Additional nurse 
anesthetist needed. Present staff of five 
nurse anesthetists, full-time anesthesi- 
ologist. Liberal salary and personnel 
policies. New modern hospital located 
in Connecticut, 28 miles from New 
York City. Write, furnishing complete 
details of training and experience, to: 
Personnel Director, Greenwich Hospi- 
tal, Greenwich, Conn. 


TWO NURSE ANESTHETISTS, 
above average salary. Medical Anes- 
thesiologist in charge. Inquire C. K. 
Shiro, Administrator, Montana Dea- 
coness Hosptal, Great Falls, Mont. 
Call at hospital expense. 


WANTED: Registered Nurse Anes- 
thetists. Contact, M. Sanders, Direc- 
tor McLaren General Hospital, 401 
Ballenger Highway, Flint 2, Mich. 


WANTED: Surgical Anesthetist for 
150 bed general hospital central . Ne- 
braska. Excellent working conditions 
and personnel policies. $450 per month 
and full maintenance. Apply: Box M- 
28, Journal American Association of 
Nurse Anesthetists, 116 S. Michigan 
Ave., Chicago 3, IIl. 


ANESTHETIST - NURSE: 250 bed 
general hospital; excellent working 
conditions and _ personnel policies. 
Write: Mr. Bert Stajich, Assistant 
Administrator, Columbia Hospital, 
3321 N. Maryland Avenue, Milwaukee 
11, Wisconsin. 
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NURSE ANESTHETIST: Wanted 
in 200 bed approved hospital for 
Obstetrical Department. Forty hour 
week and fringe benefits. Write to 
Personnel: St. Elizabeth Hospital, 
Appleton, Wisconsin. 


Opening now available for nurse 
anesthetist with A.A.N.A. membership. 
Duties; are general anesthesia duties 
with obstetrics and emergency call, 
Benefits: salary, $450.00 per month, 
maintenance if desired. Overtime rate 
—$2.75 per hour over 40 hours. One 
month paid vacation, hospitalization, 
sick leave benefits. Write Michael 
Reese Hospital, East 29th and South 
Ellis, Chicago, Illinois. 


WANTED: 3 Nurse Anesthetists tc 
increase staff. Approved A.A.N.A. 
Training School. Good working con- 
ditions. Medical Anesthesiologist in 
charge of department. Apply Director 
Department of Anesthesiology, Lan- 
caster General Hospital, Lancaster, Pa. 


WANTED: Nurse Anesthetist for a 
60 bed general hospital in a city ol 
10,000. Average work week 30 hours. 
Alternate week-ends. off. $450.00 
monthly with full maintenance if 
desired. Call or wire Donald S. 
Showman, Administrator, Kennedy 
Deaconess Hospital, Havre, Montana 


NURSE ANESTHETIST for Oral 
Surgeon’s office. 40 hour week. Salary 
open. Write to Dr. Edward J. Kochan 
37 Dogwood Dr., Easton, Conn. 


WANTED: NURSE ANESTHE- 
TIST A.A.N.A. Membership. Excel- 
lent salary and opportunities. Paid 
vacation. Excellent working conditions. 
Rotating call every sixth night and 
sixth week-end. Day off following call. 
550 bed hospital. Staff of eight anes- 
thetists. Apartment and full mainte- 
nance available. Apply Miss Mildred 
Hodges, Chief Anesthetist Missouri 
Baptist Hospital, 919 N. Taylor, 
St. Louis, Mo. 
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These articles, which discuss the 
use of oxygen in medicine, are 
available from LINDE’s oxygen 

therapy department. 


Linde Air Products Company 

A Division of Union Carbide and Carbon Corporation 
Oxygen Therapy Department, A 

30 East 42nd Street, New York 17, N. Y. 


Please send me a copy of each of the reprints checked. 


1. ‘Care of the Toxic New- 
born.” Russ, J. D.: New 
ORLEANS MEp. anp S. J. 101: 
299.294 (Dec.) 1948. 


2. “Emergencies Encountered 
in the Neonatal Period.” 
Roberts. M. H.: J. A. M. A. 
139:439.44 (Feb. 12) 1949. 


3. “Fetal and Neonatal Mortal- 
ity : Causes and Prevention,” 
W. F.: Amer. J. 
Osst. AND GYN. 35:660-668 
(April) 1948. 


4. “Medical Management of 
Whooping Cough in Infants,” 
Kohn, J.L. and Fischer, A.E.: 
Postcrap. MEb. 5:20-26 
(Jan.) 1949, 


The term ‘Linde’ is o registered trade-mark of 
Union Corbide ond Corbon Corporation. 
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